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NONPEPTIDYL INTEGRIN INHIBITORS 
HAVING SPEanCITYFORTHE GPIIblUa RECEPTOR 

HELD OF THE INVENTION 
5 The present invention relates to nonpeptidyl inhibitors of integrin receptors. 

Specifically/ the invention is directed to antagonists of the firuil common pathway of platelet 
aggregation. These antagonists act as potent antithrombotics. The invention further relates to 
tiierapeutic applications of these nonpeptidyl inhibitors in diseases for which blocking platelet 
aggregation is indicated. 
10 BACKGROUND OF THE INVENTION 

A. Platelets 

Platelets are particles found in whole blood that initiate and provide the structural 
basis for the hemostatic plug necessary to stop bleeding. Platelets depend on adhesive 
interactions with extracellular proteins and other cells for proper function (see Hawiger, J. 

15 Atherosclerosis Reviews 21:165-186 (1990) and Roth J. R. Immunology Today 13(2):100-105 (1992)). 
The external platelet plasma membrane surface is covered with a variety of membrane bound 
glycoproteins, many of which have recognition and adhesive functions. Perhaps the most 
abundant platelet membrane adhesive proteins belong to the integrin superfamily which 
include the glycoproteins; CrilbHIa. GPlaila. GPIcHa. GPIblX, and the fibronectin and 

20 vitronectin receptors (Hynes, R. O., Cell, 48: 549 (1987). Each integrin receptor is an ap 
heterodimer displaying characteristic affinity and specificity toward various protein ligands 
found in serum and /or the extracellular matrix including; von Willebrand factor (vWF), 
collagen, entactin, tenascin, fibronectin (Fn), vitronectin (Vn), and laminin, as well as fibrinogen 
(Fg) and thrombospondin (see Kieffer et al , Ann, Rev. Cell Biol 6329-357(1990) and Ruoslahti, 

25 /. Clin, Invest., 87:1-5 (1991)). The most abundant integrin found on the surface of normal 
platelets is GPllbHIa comprising about 50,000 molecules per platelet and representing about 2% 
of the total platelet prt)tein. GPIIblUa >s a non-covalent, calcium ion dependent heterodimeric 
complex Genningsi et al, ]. Biol. Chenu 257: 10458 (1982)) that is restricted in distribution to 
platelets and other cells of the megakaryocytic lineage (Kieffer et nL supra ). On activated 

30 platelets, GPUblHa promiscuously binds a number of protein ligands with varying affinities, 
including; fibrinogen, fibronectin, von Willebrand factor, vitronectin and thrombospondin 
(Plow et al , Biochemistry of Platelets, Phillips and Shuman eds., p. 225-256, Oriando: Academic 
Press [1986]). Each of these protein ligands contain at least one tripeptide sequence Arg-Gly- 
Asp (RGD) which is commonly referred to as the "recognition sequence". It is believed the 

35 most important interactions mediating platelet aggregation involve GPllblUa binding with the 
trinodular fibrinogen and, to a lesser extent, with the filamentous von Willebrand factor 
(Kieffer et al , suyra and Albeda et /?/., The FASEB lournal 4:2868-2880 [1990]). 

GPllhllla binding to its natural ligands can be inhibited to varying degrees by peptides 
and proteins containing tlie amino acid recognition set]uences; Arg-Gly-Asp (Ruoslahti, supra 

40 and EPO 368 486, assigned to Merck & Co.), Lys-Gly-Asp (KGD), and the fibrinogen y-chain 
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caiboxy-tenninal dodecapeptide HHLGGAKQAGDV and analogues thereof (Tuninons et al., 

B/octo«isir!^ , 282919-2922(1989]). 
B The Hypexthrombotic State 

Many common human disorders are characteristically associated with a 
5 hyperthromboticstateleadingtointravascularthrombiandemboli. These are a major cause of 
„.edicalmorbidity,leadingto infarction, strokeandphlebitis^and of mortality fh^ 
pulmonary and cardiac emboli. Patients with atherosclerosis are predisposed to artenal 
auomboembolic phenomena for a variety of reasons. Atherosclerotic plaques fbrmniduses or 
platelet plugs and thrombi that lead to vascular narrowing and occlusion, resultmg m 
10 myocardial and cerebral ischemic disease. This may happen spontaneously or foUowmg 
procedures such as angioplasty or endarterectomy. Thrombi that break off and are released 
into the circulation cause infarction of different organs, especially tiie brain, extremities, heart 

and kidneys. , , • 

fa addition to being invohred in arterial thrombosis, platelets may also play a role m 

15 venous tiirombosis. A large percentage of such patients have no antecedent risk factors and 
develop venous tixrombophlebitis and subsequent pulmonary emboli without a known cause. 
Other patients who form venous thrombi have underlying diseases known to predispose Ihem 
toti^esesyndromes. Some of these patients may have genetic or acquired deficiencies of factors 
ti,at normally prevent hypercoagulabiUty, such as antitinrombin-3. Others have mechanical 

20 obstructionstovenousflow,suchastumormasses,ti»tleadtolowflowst3tesandtiimmbos.s. 

Patients witix malignancy have a high incidence of thrombotic phenomena for unclear reasons. 
Antitfiromboti-c flierapy in this sitiiation with currently available agents is dangerous and often 
ineffective. 

Patients whose blood flows over artificial surfaces, such as prostiietic syntt^etic cardac 
25 valves or dirough extracorporeal perfusion devices, are also at risk for tfie development of 
platelet plugs, tiirombi and emboli. It is standard practice tinat patients witix artiT.cial cardiac 
valves be treated chronically with anti<oagulants. However, in all instances, platelet activation 
and emboli formation may still occur despite adequate anticoagulation treahnent 

Thus, a large category of patients, including tfiose witfx atherosclerosis, coronary artery 
30 disease, artificial heart valves, cancer, and a history of stroke, phlebitis, or pulmonary emboli, 
are candidates for limited or chrome antithrombotic ttierapy. The number of avaUable 
therapeutic agents is limited and tiiese, for the most part, act by inhibiting or reducing levels of 
circulating clotting factors. These agents are frequentiy not effective against ti.e patient's 
underlying hematologic problem, which often concems an increased propensity for platelet 
35 aggregation and adhesion. They also cause the patient to be susceptible to abnormal bleeding. 
Available antiplatelet agents, such as aspirin, inhibit only part of the platelet activation process 
and are therefore often inadequate for tiierapy and also cause tiie patient to be susceptible to 
abnormal bleeding. An ideal anti-ttirombotic drug would have many properties currenfly not 
available (see e.g. Sixma,efnf. Thrombosis Research 67: 305-311 [1992]). 
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C Therapeutic Agents 

An agent which effectively inhibits the final common pathway of platelet activation, 
namely fibrinogen binding to the GP IlblUa receptor, should accordingly be useful in a large 
group of disorders characterized by a hypertlirombotic state as described above. 
5 Such agents include anli-thrombotic peptides and pseudopeptides capable of inhibiting 

platelet aggregation. Ruoslahti et al (U.S. patent no. 4,578,079) suggest that tetrapeptides 
containing the RGD sequence may be used to inhibit platelet aggregation. Zimmerman et al 
{U3. patent no. 4,683,291) disclose that positively charged amino acid residues (e. g. Aig and 
Lys) and homologues located before or toward the amino terminus of the RGD sequence are 

10 superior for inhibiting fibrinogen-platelet binding. Adams ei al (US. patent no. 4,857,508) 
describe superior results for in vitro inhibition of human platelet aggregation in platelet-rich 
plasma for linear tetrapeptides containing O-methyl-Tyr-amide immediately following the 
RGD (or homo-RGD) sequence. Barker et al , WO 90/01331, disclose substantially rigid RGD 
cyclic peptides possessing high affinity for the GP IlblUa receptor. A particularly efficacious 

15 rigid RGD cyclic peptide described by Barker et al is represented by the following structure: 

o 



NH 




COOH 



Tjoeng et al, (US. patent no. 4,879,313) describe peptide mimetic platelet aggregation inhibitors 
20 in which the first two residues of the RGD sequence are replaced by the pseudodipeptidyl 8- 
guanidino-octanoyl moiety. Other peptidomimetics in which the Arg of the RGD sequence has 
been altered include; WO89/07609 (homo-Arg[Har]), EP 341 915 (Har and alkyl-Arg), 
WO90/15620 (Har and ami^iino derivatives e. g. imidazolinyl, imidazolyl, and substituted 
imidazolyl), EP 422 937 (aryl-, arylalkyl-, and cycloalkyl-amines), WO91/07976 (alkylamidino 
25 and alkylamino derivatives), and WO91/04247 (alkylamino and alkylguanidino proline 
derivatives). See also EP 384 362 (glycine derivatives) and EP 381 033. 

Complete replacement of all residues in the RGD sequence has been described in EP 
372 486, assigned to Hoffmann La Roche, where platelet aggregation inhibitors that are 
derivatives of benzoic and phenylacetic acid are presented. A benzoic acid derivative inhibitor 
30 having a particular low ICso in an EUSA measurement of fibrinogen GPIIbHIa binding has the 
following structure: 
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I*ruK,genreceptoran.agc«^tspc«sessingsiaularsm^^^^^ 

4783«,andEP478328,anassigned to Merck. ArepresentadveMerckcompoundhas^^ 
following structure: 

0 0 
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Alsoofinteresta«biphenylderivadvesdescribedinEP483 667andEP496378,melatter 
pubUcaf on providing a representative compound having the structure; . 



{CH2)3-COOH 





QuinazoHne-3-alkandcacidderivativesarealsoreportedtohaveaninhibitoryeffe^^ 
plateletaggregationfalthough possibly byadifferent mechanism) In EP 456 835 Al. Agener.c 
15 formula representing these compounds is given by: 

,(CH2)n-C00H 

N . 

N^O 
A-R^ 

vvhere n is 1 to 3 and r2 and r3 „«,y be mternUa hydrogen, lower alkyl, lower alkoxy, aralkyl 
20 groupsthatmavbesubstitutedwithfn.en,//« -NR4r5 where r4 or r5 may be hydrogen, lower 
alkyi, or connected with eachother to makefive-orsix-memberedheterocydes which may 

contain another heteroatom, and A-r1 may be loweralkyl. 

D. Benzodiazepines 

It is well established that benzodiazepines and related ligands interact with a specific 
25 site commonly refen«i to as the "benzodiazepine receptor^ that is associated with a neuro- 



4 



wo 93/08174 PCr/US92/08788 

inhibitoiy postsynaptic GABA receptor and a chloride ionophore channel (see eg. Watjen a/., 
/. Med. Chm. 32:2282-2291[1989]). Binding of ligands to this receptor is known to produce a 
wide variety of neuro-physioiogical effects. Benzodiazepines have not been reported to have 
platelet aggregation inhibition activity. The preparation and therapeutic use of 

5 benzodiazepines is described in, for example; EP 0 059 390, EP 0 059 386, and HP 0 394 101. 

Benzodiazepinediones have been employed as intermediates in the synthesis of various 
anti-HW-l compounds. For example Kukia, M. J. et aL, /. Med, Chem. 34:3187-3197 (1991) 
reduce the dilactam to either the corresponding "-one" or diamine in the preparation of various 
TIBO derivatives having anti-HTV activity. Pyridodiazepines are also desaibed as useful for 

10 treatment of HIV infection in US. Patent No. 5,087,625. 
£. Objects 

* It is an object of this invention to produce nonpeptidyl compounds having potent 
antithrombotic activity. It is another object of the invention to produce such compounds that 
are essentially free of amide bonds, substantially rigid, and stable to degradation. It is a furtiier 
15 object to produce potent nonpeptidyl antithrombotics U^at specifically inhibit die GPIIbina-Fg 
interaction but do not strongly inhibit other RGD sensitive integrin interactions including the 
Vn-VnR, Fn-FnR, and GPnblHa-vWF interactions. It is still a further object to produce potent 
nonpeptidyl platelet aggregation inhibitors that do not significantiy increase cutaneous 
bleeding time or diminish other hemodynamic factors. It is also an object of tiiis invention to 
20 produce nonpeptidyl compounds having a long half-life and a large tiierapeutic range. 

It is still a further object to produce nonpeptidyl compounds that are capable of 
inhibiting other integrin interactions such as the Vn-VnR interaction. 

These and other objects of tiiis invention will be apparent from consideration of tiie 

invention as a whole. 
25 SUMMARY OF THE INVENTION 

The objects of tiiis invention are accomplished by providing a nonpeptidyl compound 
represented by structural formula I : 



30 




(I) 



35 



where the partial structure 
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represents; 



10 







. . and 




where Rl and R^are one to three optional groups typically selected from; hydrogen, haIo(F, CI, 
Br, I), cyano, carboxanudo, carbamoyloxy, formyloxy, formyl, azido, nitro, ureido. thioureido, 

15 thiocvanato, hydroxy, mercapto, sulfonamido, and an optionally subsHtuted radical sel^ted 
ftom^Ci-Cnalkyl, C2-Ci2aIkenyl,C3-Ci2alkynyl,C3-Cl2cycloalkyl, C6-Cl4aryl, Ce-ClO 
aryl-Ci-Cg aik>4, C1-C12 alkyloxy, Cfi-Cu aryloxy, Q-Ciz acylaxnino, N,N-d.{Ci. 
Ci2)acylamino, N-(Ci-Ci2)aIkyl-N-{Ci-Ci2)-acylamino, Q-Cn alkylsulfonamido, N-CCi- 
Ci2)-alkyI-N-{Cl-Cl2)alkyl-sulfonylamino, C1.C12 alkylthiocarbonyl, C1-C12 alkylthio, Q- 

20 Ci2 alkylsulfinyl, C1-C12 alkylsulfonyl, C1-C12 alkylsulfonato, N-{Ci-Ci2)alkyIsulfonamido, 
N,NKJHCi-Ci2)su!fanamido,N-(Cl<:i2)aIkyl-N-thioformylarnino,Ci<:i2thioacyla^ 

(Ci-Ci2)alkyl-N-(Cl-Ci2) thioacylamino, Q-Ciz alkylsulfinamido, N-(Ci-Ci2)alkyl-N-(Ci- 
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Ci2)alkyIsuirinylamino, Ci-Cl2 carbalkoxy, CyCu alkylcarbonyl Q-Cn alkanoyloxy, N.(Ci- 
Ci2)alkylcarboxamido, N,N-di-(Ci-Ci2)carboxamido, N-(Ci-Ci2) alkykarbamoyloxy, N,N-di- 
(Ci-Ci2)carbamoyloxy, and heterocycloalkyl or heteroaryl having from 1 to 3 rings, each ring 
having from 5 to 7 atoms with from 0-3 heteroatoms selected from N, O, and S, provided that at 
5 least one ring contains a heteroatom, where the substituents are typically selected from halo (F, 
CI Br, I), cyano, azido, nitro, hydroxy, mercapto, sulfonamido, ureido, thioureido, 
carboxamido, carbamoyloxy, formyloxy, formyl, Ci-C:4alkyl, Ci-C4alkoxy, phenyl, and 
phenoxy. Optionally, and r2 when bonded to adjacent carbon atoms may join to form an 
unsubstituted or substituted aryl ring, where the substituents are typically selected from halo 
10 (F, CI, Br, 1), cyano, azido, nitro, hydroxy, mercapto, sulfonamido, ureido, thioureido, 
carboxamido, carbamoyloxy, formyloxy, formyl, Ci-C4alkyl, Ci-C4alkoxy, phenyl, and 

phenoxy. 

yl, Y-"^, and Y^ are independently selected from CH, CR^, CR^, and N; X is O, 
S, =NCN, or =N0{Ci-C3)alkyl; and is selected from CH2, NH, S, and O; 
15 q1 is a substituted or unsubstituted positively charged nitrogen-containing moiety. 

Preferably is selected from: 
(A) an amino group including; 

(1) -NH2, 

(2) -NR-'^H, 

20 (3)-NR^R^,and 
(4) -NR^R4r5 

where R^, R^, and R^ are typically selected from; (i) an optionally substituted radical selected 
from (a) -NR^R^ (b) .C(=NR«)-NR6r7, (c) .N=CR9-NR6r7, (d) .Nr10.cr9=nr8, and (e) 
-NR^^-C(=NR^)-NR6R7 where each R^ R^, R^, R^, and R^^^ is independently selected from 

25 hydrogen, C1-C4 alkoxy, C1-C4 alkyl, and halo(F, CI, Br, 1)-Ci-C4 aikyi, (ii) optionally 
substituted C1-C12 alkyl, (iii) optionally substituted C3-C7 alkenyl, (iv) optionally substituted 
C3-C7 alkynyl, (v) optionally substituted C3-C12 cycloalkyl, (vi) optionally substituted C5-C12 
cydoalkenyl, (vli) optionally substituted C6-C14 aryl, (viii) optionally substituted C1-C6 alkyl- 
C6-Ci4-aryI, (ix) optionally substituted C3-C6 alkenyl-Cs-Cio aryl, (x) optionally substituted 

30 heterocyclyl, (xi) optionally substituted C1-C6 alkyl-heterocydyl, (xii) opHonally substituted 
Ci-Cs alkoxy, (xiii) optionally substituted Ci-Cs thioalkoxy, (xiv) optionally substituted Ca- 
Cio alkenoxy, and (xv) optionally substituted C6-C14 aryloxy, where the substituents are 
usually one to three R^^ each R^^ typically selected from (a) optionally substituted C6-C12 
aryloxy, (b) optionally substituted C6-C12 arylamino, (c) optionally substituted C6-C12 aroyl, 

35 (d) optionally substituted C6-C12 arylthio, where the substituents are usually one to three R^2 
each R^2 typically selected from nitro, amino, Ci-Cs alkylamino, di-(Ci-C8) alkylamino, 
amidino, aminomethyleneimino, imino, imino-Ci-C4 alkyl, iminomethyleneamino, guanidino, 
Q-Cio arylamino, C]-C8 acylamino, C1-C4 alkylsulfonamino, azido, cyano, hydroxy, hydroxy- 
Ci-C8-alkyl, Ci-Cs-alkoxy, phenyloxy, Ci-Ch alkanoyloxy, Ci-Cg alkanoyl, Q>-Ci2 aroyl. 
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'''''''"!!!l„ido,phenyl,haIo(F,aBr,I),ha.o^,^^^^^^^ 

Ci-C8alk*io (g) haUKF, O, Br, D, (h) hydroxy, (i) mercapto, 0 Cl-Cs alkylcarbonyl, (k) 
carbamoyl, (1) fonnyl, (m) formyloxy, (n) carboxy, (o) carb-Ci-Cg alkyloxy, (p) Q-Cs 
alkanoyloxy, (q) N-(Ci-C8)-alkylearboxamido, (r) NKQ-Cs), N-CCi^IsMialM-— 
5 (s) carbamoyloxy, (t) N-(Ci-C8) alkylcarbamoyloxy, (u) N-CQ-Cg , N-(Cl- 
C8)dialkylcarbamoyroxy, (v) Ci-Cg alkylsulfinyl, (w) Ci-Cg alkylsulfonyl, (x) 
alkylsulfbnato, (y) sulfo, (z) sulfonamide, (aa) NKQ-Cs) alkylsulfbnamido, (ab) NKd-Cs), N- 
(C1-C8) dialkylsulfonamido, (ac) amino, (ad) Ci-Cg alkylamiru,, (ae) Q-Q dialkylammo, (a^ 
C1-C8 acylamino, (ag) N-Cd-Cg), N-(Ci-CaMiacylamir>o, (ah) N-(Ci-C8)-alkyl-N-(Ci-C8)- 
10 acylamino, (ai) formylamino, (aj) ureido, (ak) Isothioureido, (al) amino-C2-C8 alkylthio, (am 
amino-C2-C8 alkloxy, (an) amidino,(ao) guanidino, (ap) amlnomethyleneimlno, (aq) im,no, (ar) 
imino-Ci-QalkyI, (as) iminomethyleneamino, (at) glycylamino, (au) glycyUav) phthahnudo, 
(aw)sucdnimfdo,(ax)morphoUno,(ay)Ci-C8a.kylsulfonamldo,(az)N-(d^^^^^ 
C8) alkyl sulfonoylamino, (ba) Q-Cs alkylsulfinamino, (bb) N-(Ci-C8) ^^^-N- ^l-^> 
,5 alkylsuLmino, (be) Q-Cr alkoxyamino, (bd) Q-Cg alkoxyamino, (be) N-(Ci-C8) alky^ 
(Ci-C:8) alkoxyamino, (bO C3-C7 cydoalkyl, (bg) oxo, and (bh) heterocyclyl, option^^^ 

or two pairs of r3-r10 may independently be joined to fom. one or two optionally substituted 
heterocyclic rings, each ring optionally fused with one or tv,o optionally substituted 
homocydic or heterocyclic rings of from four to seven atoms where any heterocychc nng 
20 contains from one to four heteroatoms selected from N, O, and S and where any ring may be 
substituted with from one to tiuree R^^, 

(B) an amidino (aminoiminome*yl) group induding; 

(1) -a=NH)-NH2, 
{2)-C(=NH)-NHR3 

25 (3y^(=NR4)-NHR3, 

(4) -C(=NH)-NR3R*,and 

(5) -C(=NR5)-NR3r*, 

where R^, R*, and R^ are defined above, 
(Q an aminoalkyleneamino group including; 

30 {1)-N=CH-NH2, 
C2)-N=CH-NHR3, 

(3) .N=CH-NR3R4,and 

(4) -N=CR5-NR3R*, 

where R^, R^, and R^ are defined above, 
35 (D) an iminoallgrleneamino group, induding; 

{1)-NH-CH=NH, 

(2) -NH-CH=NR3, 

(3) -NH-CR4=NR3,and 

(4) -NR5-CR-1=NR3, 
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10 



15 



20 



25 



where r3, r4 and are defined above, 

(E) a guanidino (aminoiminomethyleneamino) group including; 

(1) .NH-C(=NH)-NH2, 

(2) -NH-C(=NH)-NR3h, 

(3) -NH-C(=NH)-NR3r4, 

(4) -NH-C(=NR5)-NR3r4 

(5) -NR3-C(=NR3)-NR3r4, 

(6) -NR3-q=NH)-NR3R4, 

(7) -NR3-C(=NR3)-NH2, 

(8) -NR3-C(=NH)-NH2, 

(9) -NR3<;(=NR3)-NHR4 and 

(10) -NR3.C(=NH)-NHR4, 
where r3, r4, and R^ are defined above, 

(F) an optionally substituted saturated heterocyclic group including; 



where (1) n is t), 1, 2, or 3, (2) r13 is selected from; r6, -CR9=NR8, -CR9(=NR8)-NR6r7 
-C(=NR8)-NR6r7, .N=CR9.NR6r7, -NR10-CR'^=NR8, and -NR10-(C=NR8)-NR6r7 
where r6-rU' are defined above, (3) z2 is O, S, or NR^3^ and (4) the substituents are 



(G) an optionally substituted unsaturated (nonaromatic) heterocydyl including; 
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where (1) Z^, 2^, and are typically selected from O, S, K and NH, provided at least one Z^ 
Z^, or 2^ is N or NH, (2) r13 is defined above/and the substituents are independently one to 
three 

(I) an optionally substituted bicydoheterocyclic group including; 

. 5 



10 




where the partial structure 



20 




n 
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5 




10 

where 2?. Z^^and Z^are independenUy selected from; 



CH2— . CH= . CH , C , 



prowded that at least one 2?, 7?, or Z' is 
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where (1) o is 0, 1, or 2, (2) r13 is defined above, and (3) the substituents are independently one 
to three R^^. Exemplary heterocyclic groups include; isoindolinyl, quinuclidinyl, 
morpholinyl, and l^-diazacyclohex-4-ene. Optionally, any of the nitrogen containing 
5 heterocycles described above may be substituted with amino, imino, amidino, 
aminomediyleneimino, iminomethyleneamino, guanidino, N^-aminoguanidino, alkylamino, 
dialkylamino, trialkylamino, or alkylideneamino groups. 

U is a bivalent radical containing from 3 to 9 methylene groups where any methylene 
group or groups may be replaced with one or more alkene, alkyne, aryl, or functional groups 

10 containing the heteroatoms selected from the group N, O, and S. Preferably, is a saturated 
or unsaturated, linear, branched, or cyclic bivalent radical separating Q from the 7 carbon of tfie 
benzodiazepinedione nucleus. Typically, the heteroatoms (N, O, and S) will comprise from 0-5 
of the atoms separating Q from the benzodiazepinedione nucleus. Preferably, is typically an 
optionally substihited bivalent radical including; (A) C3-C7-alkylene, (B) C3-C7-cydoalkylene, 

15 (C) C3-C7-alkenylene, (D) C3-C7-alkadienylene, (E) C3-C7-alkynylene, (F) Q-C7- 
alkadiynylene, (G) C4-C7-alkenynylene, (H) C6-Cl4-arylene, (I) Qi-Ci4-aryl-C2-C4-alkynylene, 
0) Ci-C3-allq^l-C6-Cl4-aryl-C2-C4-alkynylene, (K) C6-Ci4-aryl-C2-C4-aIkenylene, (L) C1-C3- 
alkyl-C6-Ci4-arylene, (M) Ci-C3-alkyI-C6-Ci4-aryl-C2-C4-alkenylene, (N) Q-Ci4-aryl-Ci-C3- 
alkylene, (O) Q;-Ci4-aryl-Ci-C3-alkyloxyene, (P) Ci-C2-alkyl-C6-Ci4-aryl-Ci-C2-alkylene, (Q) 

20 Ci-Cs-alkyloxy-Qi-CH-arylene, (R) C2-C6-alkyioxyene, (S) Ci-Cs-alkyloxy-Q-Cs-alkylene, 
(T) C6-Cio-aryloxyene, (U) C6-Cio-aryIoxy-Ci-C5-alkylene, (V) C2-C6-alkylthioene, (W) Q- 
C5-alkylthio-Ci-C5-alkylene, (X) C6-Cio-arylthioene, (Y) Ce-CiQ-arylthio-Ci-Cs-alkylene, (Z) 
Ci-C5-alkylsuIfoxide-Ci-C5-alkylene,(AA)Ci-C5-alkylsulfone-Ci-C5-alkylene, 

_R14 
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where (1) R^^ is selected from; (i) a chemical bond, (li) Ci-qs-^M. 0^) Q-C7<ydoalkyl, (iv) 
C2-C5-alker.yl, (v) Ca-Cg-alkyr^yl, (vi) Cg-ClO-aryl, (vii) Ci-C2-aM-Q-ClO-aryl-Cl-C2^kyl 
(viii) Ci-Q-alkyl-Cfi-Cn-aryUCix) Cg-Cio-aryl-Ci-Cz-alkyl, (x) C^-Ci0-aryloxy<:i-C2-alkyl, 
and (xi) piperizinyl, (2) R^S is selected from; (i) a chemical bond, (il) Q-Q-alkyl, (iii) C2<4- 
alkenyl, (iv) C2^-alkynyl, (v) Ci-C3-alkyI-C6-Cl2-aryl, and (vi) Ce-ClQ-aryl, (3) R^^ is 
selected from; (i) a chemical bond, (ii) Q-Cs-alkyl, (iii) C3-C7-cycloalkyl, (iv) Cs-Cs-alkenyl, (v) 
C3-C5-alkynyl, (vi) Cg-Cio-aryl, (xdi) Ci-C3-alkyl-C:6-Cl2-aryl, (viii) C6-Cl0-aryl-Ci-C2-alkyl, 
and r.x) piperizinyl, (4) r17 is selected from; (i) C3-C4-alkenyl, (ii) Cg-Q-alkynyl, (iii) Ce-ClQr 
aryl, and (iv) benzyl, (5) HET is a saturated or unsaturated heterocyde having from 5-14 atoms 
ir, the cyde(s) and from 1-3 heteroatoms selected from N, O, and S, where the substituents are 
selected from one to three r12 

l2 is typically an optionally substituted bhfalent radical induding but not limited to; 
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(CHJo C=C . (CH2)o— CH=CH . 

25 O— (CHJp— , and "HET , 

where; (1) p is 1, 2, 3 or 4, (2) R'', o, and HET are defined above, and (3) the substituents are 
typically selected from one to three R^^. 
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where; (1) X is defined above, (2) r18 R", R^O, r23, are typically selected from (i) hydrogen, 
(ii) optionally substituted C1-C12 alkyl, (iii) optionally substituted C3-C12 alkenyl, (iv) 
optionally substituted C3-C14 cycloalkyl, (v) optionally substituted Q-Ciz alkyl-Qs-Ci4 aryl, 
(vi) optionally substituted C6-Cl4 aryl, (vii) optionally substituted C1-C4 alkylphenyl, and 
(viii) optionally substituted C1-C12 alko^, (3) R^l and r22 are typically selected from (i) q2- 
l3- where q2 is selected from hydrogen and Q\ and l3 is either a chemical bond, lI or l2 fii) 
oprionally substituted Ci-Ci2-aIkyl, (iii) optionally substituted Q-Cw-aryl, (iv) optionally 
substituted C3-Ci4-cydoalkyl, (v) optionally substituted Ci-Ciz-alkyl-Q-Cw aryl, and (vi) 
optionally substituted Ci-Ci2-alkyl-C3-Ci4-cydoalkyI, where the substituents are usually (a) 
halo (F, CI, Br, I), (b) nitro, (c) hydroxy, (d) carboxy, (e) tetrazole, (f) hydroxamate, (g) 
15 sulfbnaniide,(h)trifluoroiinide,(i)phosphonateiQ)Ci<:6-alkyl,(k)C6<;i4-aryl,(l)^^ 

Q-Cl4<ycloalkyl, (n) C0R24 where r24 is selected from Ci-Cg-alkoxy, C3-Ci2-alkenoxy, C6- 
Ci2^ryloxy, di-Ci-Cg-alkylamino-Ci-Q-alkoxy, acylamino-Q-Cs-alkoxy selected from 
acetylaminoetiiojqr, nicotinoylaminoethoxy, sucdnamidoethoxy, and pivaloyloxyethoxy, and 
C6-Cl2-atyl-Cl-C8-aIkoxy where the aryl group is unsubstituted or substituted with one to 
20 three of the groups nifro, halo (F, CI, Br, I), Ci-Cfalkoxy, amino, hydroxy, hydroxy-C2-C8- 
alkoxy, and dihydrox>'-C3-C8-alkoxy, and (o) CONR25r26 where r25 and r26 are typically 
selected from hydrogen, Q-CiQ-alkyl, Cs-Cuhalkenyl, C6-Ci4-aryl, Q-Ce-alkyl-Ce-Cio-aryl. 
Optionally, r25 and r26 taken together may form trimethylene, tetramethylene, 
pentameUiylene, and 3-oxopentamethylene. Also, optionally, r1 and r22 taken together may 
25 form an optionally substituted 5, 6, or 7 member saturated or unsaturated homocyclic or 
heteiocydic ring containing 0^ heteroatoms selected from O, S, and N, where the substituents 
are selected from 

D is typically (A) r21, or (B) -(C=0)-Xaa, where Xaa is one to three D or L a-amiho add 

30 residues. 

Wis-R27-w. 

r27 Is selected from (a) a covalent bond, (b) substituted or unsubstituted methylene, 
and (c) substituted or unsubstituted etiiylene where the substituents are selected from (i) nifaro, 
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(ii) haIo(F, CI, Br. 1), (Hi) Q-Cfi alkyi, (iv) halo(F, CI, Dr, 1)-C]-C6 alkyl, and (v) substituted or 
unsubstituted phenyl where the substituents are selected from (1) Ci-Ce alkyl, (2) Ci-C6 
alkoxy, (3) halo(F, a, Br, I), and (4) CFg- 

"w" is selected from (a) -C0R2» (b) -SOaR^^ (c) -NHS02R32 , (d) -P0(0R3^)2, (e) 
5 -S02NHR32 (f) -C0NH0R3^ (g) ^(OH)R33po(OR33)2, (h) -CN, (i) -S02NH-heteroaryl 
vAxre the heteroaryl is a 5- or 6-member aromatic ring contairting 1 to 3 heteroatoms selected 
from O, N, and S and where the heteroaryl is unsubstituted or substituted with one or two 
substituents selected from the group (i) -OH, (ii) -SH, (iii) -(Ci -Qalkyl), (iv) -Ci-Qalkoxyl, (v) 
CF3, (vi) halo(F, CI, Br, I), (vii) NO2, (viii) -COOH, (ix) -COO-(Ci -C4alkyl), (x) -NH2, (xi) 
10 -NH(C]-C4alkyl), or (xii) -N(Ci -C4alkyl)2, (i) -CH2S02NH-heterQaryl, (k) -S02NHC0R33 (1) 
-CH2SO2NHCOR32, (m) -CONHSO2R33, (n) -CH2CONHSO2R33 (o) -NHC0NHSO2R33, (p) 
-NHSD2NHCOR33, (q) -CONHNHSO2CF3, (r) C0N(0H)R31, (j) .CONHCOCF3, (t) 
-CONHS02R2»,(u) -C0NHS02R25>. (v) -C0NHS02R3^1 
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r28 is selected from the group consisting of (a) hydroxy, (b) Ci-Cs-alkoxy, (c) C3-C12- 
5 alkenoxy, (d) C6-Ci2-aryloxy, (e) CKe-alkyl-Q-Cn-aryloxy, (0 di-Ci-Cs-alkylamino-Ci-Cs- 
alkoxy, (g) acylamino-Ci-Cg-alkoxy selected from the group (i) acetylaminoethoxy, (ii) 
nicotinoylaminoethoxy, and (iii) succinamidoethoxy, (h) Ci-Cg-alkoyloxy-Ci-Cg-alkoxy, (i) C6- 
Cl2-aryI-Ci-C8-alkoxy where the aryl group is unsubstituted or substituted with one to tf\ree 
of the groups (i) nitro, (ii) halo (F, CI Br, 1), (iii) Ci-C4-aikoxy, and (iv) amino, (j) hydroxy.C2- 
10 C8-aikoxy, (k) dihydroxy-Ca-Cs-alkoxy, and (1) NR^^R^^^ 

r29 and R-"^^^ are independently selected from tlie group consisting of (a) hydrogen, (b) 
Ci-C8-aIkyl, (c) Ca-Cs-alkenyl, (d) C6-Ci2-aryl where the aryl group is unsubstituted or 
substituted with one to three of the groups (i) nitro, (ii) halo (F, CI, Br, 1), (iii) Ci-Q-alkoxy, and 
(iv) amino, and (e) C:6-Ci2-aryI-Ci-C8-alkyl where the aryl group is unsubstituted or 
15 substituted with one to three of the groups (i) nitro, (ii) halo (F, CI, Br, I), and (iii) Ci-C4-alkoxy. 

r3^ is selected from the group consisting of (a) H, (b) C1-C6 alkyl, (c) halo(F, CI, Br, I)- 
Ci -Ce alkyl, (d) phenyl, (e) benzyl, and (f) -CH2-O-COCH3. 

r32 is selected from the group consisting of (a) H, (b) benzyl and (c) -CH{R35).o. 
C(0)R35. 

20 R^^"^ is selected from the group consisting of (a) aryl, (b) heteroaryl, (c) (C3-C7)- 

cycloalkyl, (d) (Ci-C4)-alkyi, unsubstituted or substituted witli a substituent selected from the 
group consisting of (i) aryl, (ii) heteroaryl, (iii) -OH, (iv) -SH, (v) (Ci-C4)-alkyl, (vi) (C1-C4)- 
alkoxy, (vii) (Ci-C4)-alkylthio, (viii) -CF3, (ix) halo (F, CI, Br, I), (x) .NO2, (xi) -CO2H, (xii) CO2- 
(Ci-C4)-alkyl, (xiii) -NH2, (xiv) -N[(Ci-C4)-alkyil2, (xv) -NH[(Ci-C4)-alkyl], (xvi) -FO3H or 

25 (xvii) PO(OH)(Ci-C4)-alkoxy, or (e) (Ci-Q)-perfluoroalkyl. 

r34 is selected from the group consisting of (a) -CM, (b) -NO2, (c) -CCXDR^^, (d) C1-C6- 
perfluoroalkyl, and (e) CF3, 

r35 is independently selected from the group consisting of (a) H, (b) (Ci-C6)-alkyI, (C2- 
C6)-aIkenyI, (C2-C6)-alkynyl or (C3-C8)-cycloalkyl, each of which is unsubstituted or 

30 substituted with: (i) OH, (ii) (Ci-C4)-alkoxy, (iii) C02R^^, (iv) OCOR^^, (v) CONHR^^, (vi) 
C0N(R33)2, (vii) N(R33)C(0)R^'^^'^, (viii) NH2, (ix) (Ci-C4)-alkylamino, (x) di[(Ci-Q)- 
alkyOamino, (xi) aryl, (xii) heteroar>'l, (c) -C{0)-aryl, (d) -NO2, (e) halo(CI, Br, I, F), (0 -OH, (g) 
-0R36 (h) (Ci-C4)-perfiuoroalkyl, (i) -SH, (j) -5(0)].2 (Ci-C4)-alkyI, (k) C02R^^, (D -SQ3H, (m) 
.Nr33r36^ (n) .NR33c(0)R3<^, (o) .NR33cOOR32, (p) .S02NHR32, (q) .S(52NR33r33^ (r) 

35 -NHS02R^'^^, (s) -C(0)NHS02R^2, (t) aryl, (u) heteroaryl, (v) morphoIin-4-yl, (w) CONH2, or 
(y) lH-tetrazol-5-yl. 
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r36 is selected from the group consisting of (a) H or (b) (Ci-C4)^Ikyl unsubstituted or 
substituted with (i) NH2, OD NH[(Ci-Q>aHcyl], P) NKCi-QMkylfe, (iv) CO2H, (v) CQ2(Cl- 
C4)-alkyI,(vi)OH,{vii)S03H,or(vHi)S02NH2. 

r37 Is selected from the group consisting of (a) H, (b) (Ci-C6)-alkyl, (c) (C2-C6> 
5 alkenyl, (d) (Q-CgHIkoxyallcyl, (e) -CH^-CKZOCHs, or (f) -CH^-phenyi, where thephenyl .s 
uru^ubstitutedorsubstitutedwithasubsHtuent selected from -N02,-NH2, -OH, or -OCH3. 

r38 r39 and R^O are each independently selected from H, O, CN, NOz, CF3, C2F5, 
C3F7, CHF2^ CH2F, CO2CH3, CO2C2H5, SQ2CH3, SO2CF3 and SO2C6F5, where Z is selected 

from O, S, NR41 and CH2. 
10 r41 is selected from hydrogen, CH3, and CHzCeHsor a teutomer thereof. 

The invention further provides a pharmaceutical composition comprising a 
pharmaceuHcally acceptable excipient and/or pharmaceutically acceptable hydrates, solvates, 

andsaltsofL . 

The invention provides a method for inhibiting platelet aggregation or reducmg 
15 platelet aggregation in a mammal comprising administering a platelet aggregation inh.b.t.ng 
amount of the pharmaceutical composition of I. Optionally, the method includes administering 
the pharmaceutical composition in combination with a peptidyl antithrombotic and/or a 
flirombolytic agent and/or an anticoagulant 

20 DETAILED DESCRIPTION OF THE INVENTION 

A. Definitions 

Terms used in the claims and specification are defined as set forth below unless 
Otherwise specified. 

AS used herein, the term "positively charged" when used to describe the mo.ety Q 
25 (either q1 or Q^) means at least 10% of the Q groups are positively charged at physiological 
pH. This will normally mean that the pKb of the nitrogen containing moiety will be about 6.9 
or higher. The phrase "positively charged Q moiety;" as used to define Q. is intended to 
embrace chemical groups which, when attached to the linking moiet>' L of Formula I, confers 
basic character to the compound of Formula 1. "Basic character" means proton accepting or 
30 electron donating capability, that is, the capacity of the compound of Formula I to be a proton 
acceptor in the presence of a proton donor, such as water. Optionally, Q will be a prodrug that 
is capable of being converted, in vivo, into a positively charged basic moiety. An example of a 
basic group having "basic character" is the guanidino {H2N^(=NH)-NH-) group. There are 
many examples of other equivalent basic gr(.ups other than the guanidino group that can be 
35 substituted inu. Q to produce biologically equivalent compounds of Formula I. Such other 
basic groups are collectively referred to as "bioisosteres of the guanidino group" or "basic 
bioisoteres". Representative examples of such "basic bioisoteres" are set forth above under Q 
(A) through (I). 
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The term "alkyl" means a branched or unbranched, saturated aliphatic hydrocarbon 
radical, having die number of carbon atoms specified, or if no number is specified, having up to 
12 carbon atoms. Examples of alkyl radicals include methyl, ethyl, n-propyl, isopropyl, n-butyl, 
iso-butyl, sec-butyl, tert-butyl, n-pentyl, 2-methylbutyl, 2,2-dimethylpropyl n-hexyl, 2- 
5 methylpentyl, 2,2-dimethylbutyl, n-heptyl, 2-methylhexyl, and the like. The terms "lower 
alkyl" -Ci-C6 alkyl" and "alkyl of 1 to 6 carbon atoms" are synonymous and used 
interchangeably. A preferred "Ci<:6 alkyl" group is methyl. 

The term "substituted Cn-Cm alkyl" where m and n are integers identifying the range 
of carbon atoms contained in the alkyl group, denotes the above alkyl groups that are 

10 substituted by one, two or three halogen, hydroxy, protected hydroxy, amino, protected amino, 
C1-C7 acyloxy, nitro, carboxy, protected carboxy, carbamoyl, carbamoyloxy, cyano, 
methylsulfonylamino or C1-C4 alkoxy groups. The substituted alkyl groups may be 
substituted once , twice or three times with the same or with different substituents. 

Examples of the above substituted alkyl groups include but are not limited to; 

15 cyanomethyl, nitromethyl, hydroxymethyl, trityloxymethyl, propionyloxymethyl, 
aminomethyl carboxymethyl, alkyloxycarbonylmethyl, allyloxycarbonylaminomethyl, 
carbamoyloxymethyl, me thoxy methyl, ethoxymethyl, t-butoxymethyl, acetoxymethyl, 
chloromethyl, bromomethyl, iodomethyl, trifluromethyl, 6-hydroxyhexyl, 2,4-dichloro(n-butyl), 
2-amino(iso-propyJ), 2-carbamoyloxyethyl and the like. A preferred group of examples within 

20 the above "C1-C12 substituted alkyl" group includes the substituted methyl group, e.g. a 
methyl group substituted by the same substituents as the "substituted Cn-Cm alkyl" group. 
Examples of the substituted methyl group include groups such as hydroxymethyl, protected 
hydroxymethyl (e.g. tetrahydropyranyloxymethyl), acetoxymethyl, carbamoyloxymethyl, 
trifluoromethyl, chloromethyl, bromomethyl and iodomethyl. 

25 The terms •C1-C12 alkyloxy" or "C1-C12 alkoxy" are used interchangeably herein and 

denote groups such as methoxy, etht)xy, n-propoxy, isopropoxy, n-butoxy, t-butoxy and like 
groups. 

The terms "C1-C12 acyloxy" or "C1-C12 alkanoyloxy" are used interchangeably and 
denote herein groups such as formyloxy, acetoxy, propionyloxy, butyryloxy, pentanoyloxy, 
30 hexanoyloxy, heptanoyloxy, and the like. 

The terms "C1-C12 alkylcarbonyl", "C1-C12 alkanoyl" and "Q-Cn acyl" are used 
interchangeably herein encompass groups such as formyl, acetyl, propionyl, butyryl, 
pentanoyi, hexanoyi, heptanoyl, benzoyl and tiie like. 

Tlie term 'cycloalkyl" as used herein refers to a mono-, bi-, or tricyclic aliphatic ring 
35 having 3 to 14 carbon atoms and preferably 3 to 7 carbon atoms. 

The term "alkenyl" means a branched or unbranched hydrocarbon radical having the 
number of carbon aU^ms designated containing one or more carbon-carbon double bonds, each 
double bond being independently cis, trans, or a nongeometric isomer. 



23 



. PCr/US92/08788 

WO 93/08174 ^ ^ 

The term "alkynyr means a branched or unbrandhed hydrocarbon radical havmg the 
rmmberofcarbonatoms designated confaining one or more carbon-carbon triple bonds. 

The terms "Ci-Ciz alkylthio" and "C1-C12 subsHtuted alkylthio" denote Q-C12 alkyl 
and C1-C12 substituted alkyl groups, respectively, attached to a sulfur which is In turn the 
5 point of attachment for the alkylthio or substituted alkylthio group to d>e group or substituent 
designated- 

The term "aryl" when used alone means a homocyclk aromatic radical whether or not 
fused having the number of carbon atoms designated. Preferred aryl groups indude phenyl 
napthyl biphenyl, phenanthrenyl, naphthacenyl, and the like (see e.g. LmgS Handbook of 

10 aoH/sfnyCDeanJ. A., ed)13tt^ed. Table 7-2 [1985]). 

The term "substituted phenyl" or "substituted aryl" denotes a phenyl group or aryl 
group substituted with one, two or three substituents chosen from halogen(F, CI, Br, 1), 
hydroxy, protected hydroxy, cyano, nitro, C1-C6 alkyl, Q-Cg alkoxy, carboxy, protected 
carboxy, carboxymethyl, protected carboxymethyl, hydroxymethyl, protected hydroxymethyl, 

15 aminomethyl, protected aminomethyl, trifluoromethyl N-(methylsulfonylamino) or other 
groups specified. 

Examples of the term "substituted phenyl" includes but is not Umited to a mono- or 
di(halo)phenyl group such as 4-chlorophenyI, 2,6-dlchlorophenyl, 2,5.dichlorophenyl, 3,4- 
dichlorophenyl,3-chiorophenyl,3.bromophenyl,4-bromophenyl,3,4KlibromophenyI,3<hloro- 

20 4-fluorophenyl, 2-fluorophenyl and the like; a mono- or dl(hydroxy)phenyl group such as 4- 

• hydroxyphenyl, 3-hydroxyphenyl, 2,4Klihydroxyphenyl, the protected-hydroxy derivatives 
hereof and the like; a nitmphenyl group such as 3- or 4^itrophenyl; a cyanophenyl group, for 
example, 4-cyanophenyl; a mono- or di(lower alkyDphenyl group such as 4-methylphenyl, 2,4- 
dimethylphenyl, 2-methylphenyl, 4-(iso-propyl)phenyl, 4-ethylphenyI, 3-(n-propyl)phenyl and 

25 the like; a mono or di(alkoxy)phenyl group, for example, 2,6-dimethoxyphenyl, 4- 
methoxvphenyl, 3-ethoxyphenyl, 4-{isopropoxy)phenyl, 4-{t-butoxy)phenyl, 3-ethoxy-4- 
methoxyphenyl and tl.e like; 3- or 4- trifluorc.methylphenyl; a mono- or dicarboxyphenyl or 
(protected carboxy)phenyl group such 4-carboxyphenyI; a mono- or di(hydroxymethyl)phenyl 
or (protected hydroxymethyDphenyl such as 3-(protected hydroxymethyDphenyl or 3,4- 

30 di(hydroxymethyl)phenyl; a mono- or di(aminomethyl)phenyl or (protected 
aminomethyl)phenylsuchas2-{aminomethyl)phenylor2,4-(protectedaminomethyl)phenyl;or 

a mono- or d!{N-(methylsulfbnyIamino))phenyl such as 3-(N-methylsulfonyIamino))phenyl. 
Also, the term "substihited phenyl" represents disubstituted phenyl groups wherein the 
substituents are different, for example, 3-methyl-4-hydroxyphenyl, 3-chIoro-4-hydroxyphenyl, 
35 2-methoxv^romopheayl, 4.ethyl-2-hydroxyphenyl, 3-hydrc.xy-4-nitrophenyl, 2.hydroxy-4- 
chlorophenyl and the like. Preferred substituted phenyl groups include the 2- and 3- 
trlfluoromethylphenyl, the 4-hydr«xyphenyl, the 2-aminomethylphenyl and the 3-(N- 
(methylsulfonylaminoMphenyl groups. 
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The term "arylalkyl" means one, two, or three aryl groups having the number of carbon 
atoms designated, appended to an alkyl radical having the number of carbon atoms designated 
including but not limited to; benzyl naptfiylmethyl, phenethyl benzhydryl (diphenylmethyl), 
trityl, and the like. A preferred arylalkyl group is the benzyl group. 
5 The term "substituted C6-Cioaryl-Ci-C8alkyl" denotes a Ci-Csalkyl group substituted 

at any carbon with a C6-Cioaryl group bonded to the alkyl group through any aryl ring 
position and substituted on the Ci-Cgalkyl portion with one, two or tfiree groups chosen from 
halogen (F, CI Br, I), hydroxy, protected hydroxy, amino, protected amino, Ci-C7acyloxy, 
nitro, carboxy, protected carboxy, carbamoyl, carbamoyloxy, cyano, Ci-Cealkylthio, N- 

10 (methylsulfonylamino) or Ci-C4alkoxy. Optionally the aryl group may besubstituted with 
one, two, or three groups chosen from halogen, hydroxy, protected hydroxy, nitro, Ci-C6alkyl, 
Ci-C4alkoxy, carboxy, protected carboxy, carboxymethyl, protected carboxymethyl, 
hydroxymethyl, protected hydroxy methyl, aminomethyl, protected aminomethyl, or an N- 
(methylsulfonylamino) group. As before, when either the Ci-Csalkyl portion or the aryl 

15 portion or both are disubstituted, tiie substituents can be the same or different. 

Examples of the term "substituted C6-Cioaryl-Ci-C8alkyr' include groups such as 2- 
phenyM-chloroethyl, 2-(4-methoxyphenyl)ethyl, 2,6-dihydroxy-4-phenyI(n-hexyl), 5-cyano-3- 
methoxy.2-phenyl{n-pentyl), 3-(2,6-dimethylphenyl)n-propyl, 4<hioro-3-aminobenzyI, 6-(4- 
methoxyphenylKVcarboxy(n-hexyl), 5-(4-aminomethyl phenyl)-3-(aminomethyl)(n.pentyI), 

20 and the like. 

The term "carboxy-protecting group" as used herein refers to one of the ester 
derivatives of the carboxylic acid group commonly employed to block or protect the carboxylic 
add group while reactions are carried out on other functional groups on the compound. 
Examples of such carboxylic acid protecting groups include 4-nitrobenzyl, 4-methoxybenzyl, 

25 3,4-dimethoxybenzyl, 2,4-dimetlioxybenzyl, 2,4,6-trimethoxy benzyl, 2,4,6-trimethyibenzyl, 
pentamethylbenzyl, 3,4-methylenedioxybenzyl, benzhydryl, 4,4'-dimethoxybenzhydryl, 
2,2',4,4'-tetramethoxybenzhydryl, t-butyl, t-amyl, trityl,4-methoxytrityl, 4,4"-dimethoxytrityl, 
4,4',4"-trimethoxytrityI, 2-phenyiprop-2-yI, irimethylsilyl, t-butyldimethylsilyl, phenacyl, 2,2> 
trichloroethyl, p-(trimethylsilyl)ethyl, p.(di(n-butyl)methylsilyl)ediyl, p-toluenesulfonylelhyl, 4- 

30 nitrobenzylsulfonylethyl, allyl, cinnamyl, l-(trimethylsilylmethyl)prop-l-en.3-yl, and like 
moieties. The species of carboxy-protecting group employed is not critical so long as the 
derivatized carboxylic acid is stable to the condition of subsequent reaction(s) on other 
positions of the benzodiazepinedione molecule and can be removed at the appropriate point 
without disrupting the remainder of the molecule. In particular, it is important not to subject 

35 the carboxy-protected benzodiazepinedione molecule to strong nucleophilic bases or reductive 
conditions employing highly activated metal catalysts such as Raney nickel. (Such harsh 
removal conditions are also to be avoided when removing amino-protecting groups and 
hydroxy-protecting groups, discussed below.) Preferred carboxylic acid protecting groups are 
the allyl and p-nitrobenzyl groups. Similar carboxy-protecting groups used in the 
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"^^^'^'Zhllosporin, penicillin and pepHde arts can also be used to protect a carboxy group 
substituents of the benzodiazepinedione. Further examples of these groups are found in E. 
Haslam, Trotective Groups in Organic Chemistry", ,. G. W. McOmie, Ed., Plenum Press, New 
York NX, 1973,Chapter5,andT.W.Greene,TrotectiveGroups in Organic Syntt»esis , John 
5 Waei and Sons, New York, NY, 1981, Chapter 5- The term "protected carboxy" refers to a 
carboxy group substituted with one of the above carboxy-protecting groups. 

As used herein the term "amide-protecting group" refers to any group typically used m 
the peptide art for protecting the peptide niti:ogens from undesirable side reactions. SuA 
groups include p-methoxyphenyl, 3,4^imethoxybenzyI, benzyl, O-nitrobenzyl, da-(p- 
10 methoxyphenyl)meti.yl, triphenylmethyl, (p-meti,oxyphenyl)diphenylmethyl dipheny^^- 
pyridylmethyl,m-2Kpicolyl)-N-oxide,5-dibenzosuberyl,«^^^^^ 

and the Uke. Further descriptions of these protecting groups can be found in Protective 
Groups in Organic Synthesis", by Theodora W. Greene, 1981, John Wiley and Sons, NewYork. 
Unless otiterwise specified, the terms 'heterocyclic group" or "heterocyclic" or 'HET or 
15 "heterocydyl- are used interchangeably as used herein refer to any mono-, b.-, or tricyclic 
satura.ed,unsaturated,or aromatic ringhavingthe number of atoms designated whereatleast 

one ring is a 5-, 6- or 7-membered ring containing from one to four heteroatoms selected from 
the group nitrogen, oxygen, and sulfur preferably at least one heteroatom is nitrogen (I^n^ s 
Mao.o/a««/5fny,5»,r«).Typically,the5-membe^^ 
20 6- or 7-membered ring has 0 to 3 double bonds and the nitrogen or sulfur heteroatoms may 
optionally be oxidized, and any nitrogen heteroatom may optionally be quatemized. Included 
in thedefinitionareanybicydicgroupswhereany of fl.e above heterocyclicrings are fused toa 

benzene ring. Heterocydics in whi* nitrogen is the heteroatom are preferred. 

The following ring systems are examples of the heterocyclic (whether substituted or 
unsubstituted) radicals denoted by the term "heterocylic": thienyi, furyl, pyrrolyl, im.dazolyl, 
pvtazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, thiadiazolyl, oxadiazolyl, 
tJtrazolyl, ti^iatriazolyl, oxatriazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, thiazmyl, 
oxazinyl, triazinyl, thiadiazinyl, oxadiazinyl, dithiazinyl, dioxazinyl, oxathiazinyl, tetrazinyl, 
thiatriazinyl, oxatriazinyl, dithiadiazinyl, imidazolinyl, dihydropyrimidyl, 
30 tetrahydropyrimidyl. tetrazolo[l,5-b]pyridazinyl and purinyl, as well as benzo-fused 
derivatives,fbrexamplebenzoxazolyI,benztfiiazolyl,benzimidazolylandindolyl. 

Heterocydic 5-membered ring systems containing a sulfur or oxygen atom and one to 
three nitrogen atoms are also suitable for use in tine instant invention. Examples of such 
preferred groups include tiniazolyl, in particular ti,iazol-2-yl and thiazol-2-yl N-ox.de, 
35 thiadiazolyl, in particular U^4-thiadiazol-5-yl and lA4-thiadiazol-5-yl, oxazolyl, preferably 
oxazol-2-vl, and oxadiazolyl, such as 13,4-oxadiazoI-5-yl, and l,2,4-oxadiazol-5-yl. A group of 
further preferred examples of 5-membered ring systems with 2 to 4 nitrogen atoms mdude 
imidazolyl, preferably imidazol-2-yl; triazolyl, preferably U.4-triazol-5-yl; 1.23-triazol-5-yl, 
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lA4-triazo!-5-yl, and tetrazolyl preferably lH-tetrazol-5-yI. A preferred group of examples of 
benzo-fused derivatives are benzoxazol-2-yl benzthiazol-2-yl and benzinnidazol-2-yl. 

Further suitable specific examples of the above heterocylic ring systems are 6- 
membered ring systems containing one to three nitrogen atoms. Such examples include 
5 pyridyl such as pyrid-2-yl, pyrid-3-yl, and pyrid-4-yl; pyrimidyl, preferably pyrimid-2-yl and 
pyrimid-4-yl; triazinyl, preferably U,4-lriazin-2-yl and U3-triazin-4-yl; pyridazinyl, in 
particular pyridazin-3-yl and pyrazinyl. The pyridine N-oxides and pyridazine N-oxides and 
the pyridyL pyrimid-2-yl, pyrimid-4.yl, pyridazinyl and the U,4-tria2in-2-yl radicals, are a 
preferred group. 

10 The substituents for the optionally substituted heterocyclic ring systems, and further 

examples of the 5- and 6-membered ring systems discussed above can be found in W. 
Druckheimer et al, U.S. Patent No. 4,278,793. 

A particularly preferred group of "heterocyclics* or "HET* include; l,3-thiazol-2-yl, 4- 
(carboxymethyl)-5-methyl-l>thia2ol-2-yi,4-(carboxymethyl)-5-methyl-l>thiazol-2-^ sodium 

15 salt, l,2,4-thiadiazol-5-yl, 3-methyl-l,2,4.thiadiazol-5-yl, l,3,4-triazoI-5-yl, 2-methyl-l,3,4- 
triazol-5-yl, 2-hydroxy-l,3,4-triazol-5-yI, 2-carboxy-4-methyl-lA4-triazol-5-yl sodium salt, 2- 
carboxy-4-methyl-l,3,4-triazol-5-yI, l,3-oxazol-2-yl, l,3,4-oxadiazol-5-yl, 2-methyl-lA4- 
oxadiazol-5-yl, 2-(hydri)xymethyl)-lA4-oxadiazol-5-yl, l,2,4-oxadia2oI-5-yl, i;3,4-thiadiazol-5- 
yl, 2-thiol-lA4-thiadiazt)l-5-yI, 2-(methyltliio)-l,3,4-thiadiazol-5-yI, 2-amino-l,3,4-thiadiazol-5- 

20 yl, lH-tetrazol-5-yl, l-methyl-lH-tetrazoI-5-yl, l-(l-(dimethylamino)eth-2-yl)-lH-tetrazol-5-yl, 
l.(carboxymethyI)-lH-tetrazul-5-yl, l-(carboxymethyl)-lH-tetrazol-5-yl sodium salt, 1- 
(methylsulfonic acid)-lH-tetra2ol-5-yl, Hmethylsulfonic acid)-lH-tetrazoI-5-yI sodium salt, 2- 
methyMH-tetrazol-5-yl, l,23-triazoI-5-yl, l-methyl-l,2>triazol-5-yl, 2-methyl-l,23-triazol-5- 
yl, 4-methyI-l,2,3-tria2ol-5-yl, pyrid-2-yl N-oxide, 6-methoxy-2-(n-oxide)-pyridaz-3-yl, 6- 

25 hydroxypyridaz-3-yl, l-methylpyrid-2-yl, l-methylpyrid-4-yl, 2-hydroxypyrimid-4-yl, 1,4,5,6- 
tetrahydrc>-5,6<li()X(>-4-methyl-as-triazin-3-yl,l,4,5,6-tetrahydr(>-4-(formy 
triazin-3-yl, 2,5-dihydro-5-oxo-6-hydroxy-astriazin-3-yl, 2,5-dihydro-5-oxo-6-hydroxy-as- 
triazin-3-yl sodium salt, 2>dihydro-5H)X()-6-hydroxy-2-methyl-astriazin-3-yl sodium salt, 2,5- 
dihydro-5-oxo-6-hydrt>xy-2-methyl-as-triazin-3-yI, 2>dihydro-5-oxo-6-methoxy-2-methyl-as- 

30 triazin-3-yl, 2,5-dihydro-5-oxo-as-triazin-3-yI, 2,5-dihydn>-5-oxo-2-methyl-as-triazin-3-yl, 2,5- 
dihydro-5-oxo-2,6'dimethyl-as-triazin-3-yl, tetrazolo[l,5-b]pyridazin-6-yl and 8- 
aminotetrazolo[l,5-b]-pyridazin-6-yl. 

An alternative group of "heterocyclics" includes; 4-(carboxymethyl)-5-methyl-l,3- 
thiazol-2-yl, 4-(carb()xymethyl)-5-methyl-l>thlazol-2-yl sodium salt, l,3,4-triazol-5-yl, 2- 

35 methyl-i;i,4-triazol-5-yl, lH-tetrazol-5-yl, l-methyl-lH-tetrazol-5-yI, l-(l-(dimethylamino)eth- 
2-yl)-lH-tetra2ol-5-yl, l-(carboxymethyl)-lH-letrazoI-5-yl, l-(carboxymethyl)-lH-tetrazoI-5-yl 
sodium salt, l-(methylsulfonic acid)-lH-tetrazol-5-yl, l-(melhylsulfonic acid)-lH-tetrazoN5-yl 
sodium salt, l,23-triazoI-5-yi, l,4,5,6-tetrahydro-5,6-dioxo-4-methyi-as-triazin-3-yl, 1,4,5,6- 
tetrahydro-4-{2-formylmethyl)-5,6-dloxo-as-triazin-3-yl, 2,5-dihydro-5-oxo-6-hydroxy-2- 
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^ethyI-as.triazm-3-yI sodium salt, 2.Wihydro-5K,xa-6-hydroxy.2.methyl-as-tnaz.n-3-y^^ 

tetra20lo[l,5-b]pyridazin-6-yl,and8^minotetrazolo[l,5-b]pyrida2m^yI. 

Bivalent radicals L (either L1, L^, or l3) whether branched or unbranched, denved 
ftom alkanes, alkenes, alkadlenes, alkynes, alkadiynes, and arenas optionally containing O N 
5 and/or S atoms, or homo- and heterocydes either aromadc or aliphatic, are designated by 
adding the suffix "ene" to the corresponding monovalent radical. Atoms bearing the free 
valences may include any C O, N or S. 

The phrase "negatively charged acidic moiety" as used to define the W mo.ety, .s 
intended to embrace chemical groups which, when attached to the 7-member lactam nng of 
10 Formu.aI,confersacidiccharactertothecx.mpoundofFormuIaI. "Acidic character means 

proton-donor capability, that is, the capacity of the compound of Formula I to be a proton 
Lor^n thepresenceofaprotonacceptor,such as water. TypicalIy,theacidicgroupshouM 

selected to have proton donor capability such that the compound of Formula I has a pKa m a 
rangefromabout one to about twelve. More typically, the Formula I compound would have a 
15 pKainarang^frumabouttwotoaboutseven. Also typically, W will be a group that contains 
at least one acidic hydrogen. Optionally, W will be a prodrug that is capable of bemg 
converted, in vivo, into a negatively charged acidic moiety. An example of ar. addic group 
containing at least one acidic hydrogen atom is «.e carboxyl group (-COOJ^. A Pjferr^ 
example of W in Formula I containing a carboxyl group is where ,s -CHl- and w ,s 
-COOH. There are many examples of equivalent acidic groups other thart carboxyl group, that 
can be substituted into W to produce biologically equivalent compounds of Formula I. Such 
other acidic groups are collectively referred to as •l,ioisosteres of the carboxylate" or • aod.c 
bioisoteres-. Representative examples of such "basic bioisoteres" are set forth above under w 
(a) ti^rough (ap). Other specific examples of such acidic bioisoteres may be -dependably 
sLed L acidic moieties consisting of CO^H, CO2CH3, SH, CHzSH, C2H4SH, PO3H2, 
NHSO2CF3, NHSO2C6F5, SQ3H, CONHNH2, CONHNHSO2CF3, CONHOCH3, 
CONHOC2H5, CONHCF3, OH, CH2OH, C2H4OH, OPC^H2, OSQ3H, 
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wherein each of R^'^'', R^^ R^"^'^. and R^^ is independently selected from H, CI, CN, NQz, CF3, 
15 C2F5, C3F7, CHF2, CH2F, CO2CH3, CO2C2H5, SO2CH3, SO2CF3 and SO2C6F5; wherein Z is 
selected from S, NR^^ and CH2; wherein R^^ is selected from hydrido, CH3 and CH2C6H5; 
or a tautomer thereof or a pharmaceutically-acceptable salt thereof. 

Tharmaceutically acceptable salts" include both acid and base addition salts. 
Tharmaceutically acceptable acid addition salt" refers to those salts which retain the 
20 biological effectiveness and properties of the free bases and which are not biologically or 
otherwise undesirable, formed with inorganic acids such as hydrochloric acid, hydrobromic 
acid, sulfuric acid, nitric acid, carbonic acid, phosphoric acid and the like, and organic acids 
may be selected from aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxylic, 
and sulfonic classes of organic acids such as formic acid, acetic acid, propionic acid, glycolic 
25 acid, gluconic acid, lactic acid, pyruvic acid, oxalic acid, malic acid, maleic acid, maloneic acid. 
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sucdnicadd,funu.ricadd,mr.aricadd,dtricadd,asparHcadd,ascor^^^^^^^ 

anthn.ni.ic add, benzoic add, cinnamic add. numdelic add, embonic aad, pheny acetic -d, 
,„ethanesuIfonicadd,ethanesulfbnicadd,p-toluenesulfbnicadd^ 

Thannaceutically acceptable base addition salts" include those derived from inorganic 
5 basessud^assodium,po.assium,lithium,ammonium,calcium,magnesium,iron,zinc,copper, 
«„.ganese,aluminumsaltsandthelike. Particularlypreferred are the ammonium, potassmm, 
sodium,cafciumandmagnesiumsa.ts.SaltsderivedfrompharmaceuticaIlyacceptableorgan.c 

nontoxic bases includes salts of primary, secondary, and terdary amines, substituted ammes 
indudingnaturally occurring substituted amines, cyclic amines and basicion exd«nge resms, 
10 sud» as isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine, 
ethanolamine, 2-diethylaminoe.hanol, trimethamine, dicydohexylamine, lysine, arguune, 
histidine, caffeine, procaine, hydrabamine, choline, betaine, ethylenediamine, glucosanune, 
methylglucamine, theobromine, purines,piperizine,piperidine,N-ethylpip«^^^^^^ 

resins and the like. Particularly preferred organic non-toxic bases are isopropylamme, 
15 diethylamine,etiianolamine,trimethamine,dicyclohexyIamine,choline,andcaffeme 

The term "pmdrug" as used herein means a derivative of a parent drug molecule that 
enhances pharmaceutically desirable d^aracteristics or properties (e.g. transport, bioavailabhty, 
phannacodynamics,etc)andthatrequiresbiotransformation,dti,er spontaneous or enzymat^ 

within the organism to release the active parent drug. 

20 B. UtiUty . ^ ^ . _ 

The present invention is the result of the unexpected discovery that substituted fused 7- 
„«„,bered "lactam" ring compounds defined by formula 1, especially induding substitiated 3,4- 
dihydro-IH-l,4-benzodiarepine-2,5.diones (referred to hereafter as substituted 
benzodiazepinediones) are capable of acting as fibrinogen receptor antagonists, ti^at is 

25 inhibiting boti. platelet aggregation and binding of fibrinogen to the platelet receptor, 
GPHbllla, at concentrations comparable to many of the more potent anti-aggregatory peptides 
ofthepriorart{seee.fi.AHrt«/.Er341915). Thus, the instant fibrinogen receptor antagonists 
are particularly useful when they inhibit tiie binding of fibrinogen to ti.e GPflblUa receptor 
with an IC50 in a Fg/GPIIbUIa ELISA as described herein of at least about 35nM and anICso m 

30 a platelet aggregation (PA) assay, also described herein, of at least about ^. Since there is 
some variability in the values obtained for ELISA and PA assays in different laboratories, 
preferred fibrinogen receptor antagonists represented by Formulae I-VI will have ICso's for 
Fg/GPIIbllla ELlSA-s and PA assays equal to or greater than that of ^ prior art compound N- 
[3-(4-amidinobenzamido)benzoyll-3-aminoproprionoicadd, 

30 
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This compound is used as an internal standard and has been found to have an 
Fg/GPIlbllla ELISA IC50 of about 25 nM and a PA inhibition assay IC50 of about 3^M when 
measured according to the assays described herein. Most preferred fibrinogen receptor 
antagonists represented by Formulae I-Vl have \Csos in Fg/GPUbHIa ELISA of at least about 
5 15 nM and in platelet aggregation inhibition assays of at least about l\iU or three times more 
potent in a platelet aggregation inhibition assay than the reference compound N-[3-(4- 
amidinobenzamido)benzoyl]-3-aminoproprionoic acid. This reference compound is readily 
prepared by standard methods from commercially available precursors (e.g. P-alanlne, m- 
aminobenzoic acid, and p-amidinobenzoic acid) or may be synthesized according to the 

10 procedures set forth in EP 372 486 A2. 

The compounds described in the present invention may therefore inhibit the binding of 
fibrinogen to its receptor on platelets. GPlIbHla, and thus prevent the aggregation of platelets 
and tiie formation of platelet plugs, emboli and thrombi in the circulatory system in nwnmals. 
Thromboembolic disorders have been shown to be directly related to the susceptibility of blood 

15 platelets to aggregate. Mammals exposed to medical procedures such as angioplasty and 
thrombolytic therapy are particularly susceptible to thrombus formation. The compounds of 
the present invention can be used to inhibit thrombus formation following angioplasty. They 
may also be used in combination with antithrombolytic agents such as tissue plasminogen 
activator and its derivatives (US patents 4,752,603; 4,766,075; 4,777,043; EP 199 574; EP 238 304; 

20 EP 228 862; EP 297 860; PCT WO89/04368; PCT WO89/00197), streptokinase and its 
derivatives, or urokinase and its derivatives to prevent arterial reocclusion following 
thrombolytic therapy. When used in combination with the above thrombolytic agents, the 
compounds of the present invention may be administered prior to, simultaneously with, or 
subsequent to the antithrombolytic agent. Mammals exposed to renal dialysis, blood 

25 oxygenation, cardiac catheterization and similar medical procedures as well as mammals fitted 
with certain prosthetic devices are also susceptible to thromboembolic disorders. Physiologic 
conditions, with or without known cause may also lead to thromboembolic disorders. Thus, 
the compounds described herein may be useful in treating thromboembolic disorders in 
mammals. The compounds described herein may also be used as adjuncts to anticoagulant 

30 therapy, for example in combination with aspirin, heparin or warfarin and other anticoagulant 
agents. The application of the compounds described herein for these and related disorders will 
be apparent to those skilled in the art. 

Compounds represented by Formula 1 are also capable of antagonizing the interaction 
between vitronectin(Vn) and the vitronectin receptor (VnR) and thus are useful in situations 

35 where such antagonism is indicated. Vn-VnR antagonism is particularly pronounced when 
substituent Q^-L^- is bonded to position 8 or 9 of the substituted benzodiazapinedione, as 
represented by Formula Via below. Thus, it is contemplated the instant compounds are useful 
in treating bt>ne disorders such as osteoporosis. 
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compounds of this invention are also useful as intern^diates generally, or as 
precursors of inhibitors to GPHblUa or other integrin receptors and thus in add.tion to treaUng 
cardiovascular and bone disease, these compounds may be usefully employed in me^stafc 
disease,orforanydiseasewherean.agomsmofRC^bindingintegrinreceptorsisind.^^^ 

5 

C Preferred Embodiments 

1. NonpeptidylCPnbllTa Inhibitors 

One embodiment of the invention comprises a compound represented by formula I 
capable of inhibiHng binding of the platelet GPHbHIa receptor to its native in vtvo Ugands. 
10 PreferrednonpepUdylinhibitorsindudea>mpoundsrepresentedbystructuralformul^^ 
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(VI) 



where R^, R^^l R^^ R^* R^^ R^^/ and are defined above. 

Referring to formulae I-VI the following structural features of the instant nonpeptidyl 
antithrombotic inhibitors can be identified: 
10 a. The positively charged Q moiet>'; 

b. The linking moiety L; 

c The flat (usually aromatic) ring A; 

d. Tlie 7-member "lactam" ring containing TUG; 

e. Substituents of T U G especially 
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L The anuno add linking moieJy D; and 
g. The negatively charged acidic moiety W. 

a. Positively charged Q ju », 

Suitable groups Q (either or Q^) contain one or more nitrogen atoms and have a 
5 pKb sufficienUy high so that they are at least lO'^ positively charged at physiological pH. Q 
™ybeoneormoreprimary,secondary,tertiary,orquartinaryaminesorimineselfterisoU.ed 

or conjugated with other nitrogen atoms to form groups including but not limited to; 
aminomethyIeneimino,amidino,and guanidinogroupsand multiples thereof. Alt^^^^ 

„,ay be a saturated or unsaturated (including aromatic) heterocyclic group provided the group 
10 bears a positive charge at physiological pH. In one embodiment 

preferably selected from; amino (HzN-), Imino {=NH), am.d.no (HzNQ-^), 
Linomethyleneamino (H2N<3i=N^, iminomethylamino (HN=CH-HH-,, S-^^^^o^' 
C(-NH)-NH-), NG-aminoguanidino (H2N-HN-C{=NH)-NH-), alkylam.no (R NH-), 
dialkylamino (RI2N-), trialkylamino (RI3N-), alkylideneamino (R^C^N-), pyranyl, pyrrdyl 
15 imadazoly.,pyrazolyI,pyHdy.,pyrazinyl,pyrimidinyl,pyridazinyI,^^^^^^^^^ 

indolyl, indolyl, IH-indazolyl, purinyl, 4H-quinolizinyl, isoquinolyl, qumolyl, phthdazmy , 
naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl pteridinyl, 4aH-carbazolyl, carba«,lyl 
b-carboHnyl, phenanthridinyl, acridinyl. perimidinyl, phenanthrolinyl, phenazmy , 
phenarsazinyl, phenothiazinyl, pyrrolinyl, imidazolidinyl, imidazolinyl, pyrazohdmyl^ 
20 pyrazolinyl,piperidyl.piperazinylinddinyUsoindolinylquinudidinylmorpholiny,^^ 

Lacydohex-4^e, where is selected from; hydrogen, Ci-C6-alkyl, Cg-Cio-aryl, and €3- 
Cio^doalkyl. Optionally, any of the nitrogen containing heterocydes described above may 
be substituted with amino, imino, amidino, aminomethyleneamino, iminomethylammo, 
Suanidino,NG-aminoi^uanidino,alkyUmino,dialkylamino,triaIkylamino,oralkyIidenea™^^ 

25 groups. 

Exemplary preferred groups indude the following: 
(A) Amino and ammonio groups; 

NHa . NHCHa . 



30 
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NH, 



N NH 
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15 



20 




(C) Aminoalkyleneimino groups; 



o 



N=CH . and 

10 (P) Iminoalkyleneamino groups; 



PCrAJS92/08788 



o 



N{CH3)4 N 
N=CH • N=CH . 

,NH 



NH 



NH 

II II 
-NH-CH » — NH-C — CH9 , 



CH3jJH 

I II _^|j_cH 
-N— CH • ^ ^" 



N — OCHg CH3O NH 

|[ i ii 

-NH-CH • N— C--CH3 . 



and 



25 (E) Guatjidino groups; 

NH-C— NHj , — NH-C-NHa , 



NH N-CHa 
II .... " 
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CH3 NH CH3 NH 

— N— C-NHj . — N-C— N(CH3)2 , 

i-u M CH3O NH 

CH, N— CHa ' I II 



10 



15 



20 



I li 
N — C— N(CH3)2 



CHjO NH 

I II 
N— C— NHCH3 

NH 



N— C— NH2 , 



NH 



!,_C-NHCH3 . — NH-C-N^^^ . 



NH 



/ \ II 

.NH-c-N NH — NH-C— N NCH3 

\ / • \ / 



NH N*^ 

I 

CHa 




NH 

(F) Saturated heterocyclic groups; 



r-T'""' 

-<J. 




.NH 

NH 
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(1) Bicydohelerocyclic groups; 




N 




N 



N 





NH 



10 





15 




, and 



0) Multiple amino, guanidino, and atnidino groups; 

NH NH 
il II 

NH-C— C— NHa ■ 




NH CHjNH 
II I II 

■C— N— C— NHa . 



20 



CHsNH NH 

I II II 
-N— C— C — NHj 



CH3 NH H NH 

I II I II 
■N— C— N— C— NHj . 



NH H NH 

II i II 
-N— C— N— C— NHa . 

I 

N(CH3)a 



NCH, NH 

II II 
-C— NH-NH-C— NHa , 



25 



NH 
II 

-NH-C— NH-NHa 



NH 
II 

C— NHa 



-N 



C— NHa 
II 

NH 
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NH2 

Most preferred Q groups are amino, amidino, and guanidino groups. 

b. The linking group L - b 

5 The length of the bivalent radial L appears to be important to biological activity. By 

length is meant the distance between the A ring and the first charge bearing N of substituent Q. 
For example, when the A moiety is a 5 or 6-member ring [e.g. the benzene moiety of Ae 
benzodiazepinedionenudeusCcarbonZof Formula II)], suitable lengths for bivalentradicrf 

.ange from about 3 to about 9 methylene equivalents. l1 U therefore a bivalent radical 
10 containing fr^,m 3 to 9 methylene groups connectmg Q to the number 7 carbon of the 
benzodiazepinedionenudeus(oranequivalentpositiononother5or6-memberArings)where 

any methylene group or groups may be replaced with one or more or a combinabon of; alkene, 
alkyne, aryl, heterocyde or a functional group or groups containing the heteroatoms N, O, and 
S, so long as the overall length is equivalent to from 3 to 9 methylene groups. These functional 
15 groups indude one or more of the following: 



• C — N- 

II i 
O H 

0 o 

1 II 
-S S- 

ri 

0 



-s 



II II 

S NH 



and mav be isolated within the linker ( e.g. forming ethers, thioethers, ketones, sulfoxides and 
20 the like) or combined in any combination, provided only that the compounds so produced are 
stable in aqueous solution and do not exceed the above stated length requirements. For 
example, combining these functional groups produces esters, amides, ureidos, carbamates, 
carbonates, sulfonamides, sulfoxides, sulfones, and the like. Preferred lengths for are from 4 
to 6 while most preferred lengths are about 5 methylene equivalents. In counting atoms 
25 comprising only those atoms sequentially linking Q with ring A are counted except when a 
homo- or heterocvcle comprises in whid. case the fewest number of atoms separating these 
moieties are counted. Furthermore, given that a bivalent radical is of appropriate length, it is 
preferred that it be somewhat rigid, that is, contain one or more sp2 or sp atoms. 

In the description that follows, the free valence to the left of the page is bonded to a 
30 while the free valence to the right is bonded to carbon 7 of the compound of formula II (or an 
equivalent position on other 5 or 6-member A rings) Preferred L^'s are selected from 
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substituted or unsubstituted; C3-C7-alkylene, C3-C7<ycloalkylene, Q-C7-alkenylene, C4-C7- 
cycloalkenylene, Cs-Cs-cydoalkadienylene, C3-C7-alkadienylene, C3-C7-alkynylene, C4-C7- 
alkenynylene, C6-Ci4-arylene, C:6-Cl4-aryl-C2-C4-alkynylene, Ci-C3-alkyl-Q-Cl4-aryl-C2-C:4- 
alkynylene, C6-Ci4-aryl-C2-C4-alkenylene, Ci-C3-alkyl-C6-Cl4-aiylene, Cl-C3^1kyl-C6-Cl4- 
5 aryl-C2-C4-alkenylene, C6-Cl4-aryl-Ci-C3-alkylene, Ce-Cw-aryl-Cl-Cs-alkyloxyene, Q-C3- 
aIkyl-C6-Ci4-aryl-Ci-C2-alkylene, Ci-C3-alkyloxy-C6-Ci4-arylene, C2-C8-alkyloxyene, C1-C5- 
alkyloxy-Ci-C5-alkylene, Cfi-Cio-aryloxyene, Ce-CiQ-aryloxy-Ci-Cs-alkylene, Q-ClQ- 
arylthio-Ci-Cs-alkylene, 

_R14_C — ill— Ris_ , 

li 
O 



10 



15 



20 



II 
O 



O R« 

.Ri4__y_i!i_Ri5_ ^ 
II 

o 



R* O 

-R«— il—S— R«- 
II 

o 



R'^-S— R«- > 



25 



0 

_R14_S_R15_ , 



o 

■R«— S— R«- 

n 
0 



30 



.Ri6_c— R'5- 

II 
0 
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R" 



10 



15 



20 



25 



_Ri4_0— R«- , 

where is selected from; a chemical bond, Q-Cg-alkyl, C3-C7<ycloalkyl C2^5-alkenyl, C3- 
Cs-alkynyl, C6-Cl0-aryl, Q-C3-alicyl-Q-Cl2-ary., Ci-C2-a.kyI<^-ClO-aryl-Ci^^^^^^ 
Cio-aryl^l-C2-alkyl, and Q-Cio-aryloxy-Ci-C2-aIkyl. is selected from; a chemiod b«.d, 
Ci-Q-alkyl,C2-Q-alker.yl,C2-Q-alkynyl,C6-Cio-aryla^^ ^ « 

selected from; a chemical bond, Ci-Cs-alkyI, Cs-Cy-cydoalkyl C3-C5-alkenyl, Cg-Cs-alkynyl, 
C6-CiQ-aryl, Ci-C3-aIkyl-Q-Ci2-a.yl and Qj-Cio-aryl-Cl-C^-allg'l. T^e substituents are 
preferably selected from one to three R^^ defined above. 

More preferred bivalent radicals are selected from the following groups: 



CH2— CSC — . 

-CHa-CHa— CS C . 

■ CHa-CHj-CHa— C= C • 

• CHa- CHa' CHf CHa— CSC • 




-CHj 




30 Croup 2 



H 
I 

■ CH, C- N— CHa'CS C- 

II 
O 
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CHj C - O- CHa-CS C- 

II 
O 

0 H 
11 I 

CH, — S — N— CHa-CS C- 
II 
0 



H 
I 

CHa- CHa— N— C— CSC 



CHa— C— CSC , 

II 
0 



10 



• CHa- CHa— C— CS C . 



II 
O 



15 



CHa- CHa-CHa— C— CS C- 



II 
O 



CHa-CHa— O — C— CS C- 



20 



CHa— O- C— CS C 




25 



CH; 




c— csc- 
II 
o 



45 



wo 93/08174 



CHa-CHa 



O 
II 

-S — CSC- 
II 
0 



PCrAJS92/08788 



10 



•CHaCH^CHi 



-S — CSC . 

II 
0 




•s-csc 



•CHj 





15 



•CH: 





20 




25 



•CHz-CHzCHa- 
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-CHj-CHa'CHa-CHj 



- CHj-CHa'CHj-CHa-CHa , 

5 

• CHj- CHj- CHj- CHa- CHj- CHj . 
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15 groups 

H 



C N— 

11 

O 

H 
I 

CH, C-N- 

II 
0 
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H 
I 

CHa-CHa C-N- 

II 
O 



H 
I 

CH,- CHa-CHa C-N- 

II 
O 



10 



H 
I 

CHa- CHa- CHa- CHa C - N- 

II 
O 



H 
I 

CHa- CHa- CHs CH — C— N- 
II 
0 
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H H 
I I 
-CHjCHj— N— C— N- 



H 
I 



H 
I 



CH2CH2CH2- N — C — N- 
O 



10 




H 



H 



N— C— N- 
II 
O 



•CH. 




it 

o 



15 



Group fi 



H H 
I I 
— CH,— CS C — N— C— N- 



20 



H 
I 

CHo-CH,— N— C— 0 

II 
O 



H 
I 

• CH,- CH,- CH,— N — C — O , 

II 
0 



51 



wo 93/08174 



H 
I 

— CH2— CSC- M- C- O— , 
0 



.PCr/WS92/08788 



QamS. 




-CHj 




H 

I 

N— C— O — , 
II 
0 



10 



•CH2— 0-0 — o — ^. 

II 

0 



•CHa-CHj— 0-C — O— - 



II 
O 



15 



CHj- CH2- CH2— O - C— 0 ' 



— CH,— CSC-O-C — O . 



20 
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H 



CHa-CHz— 0-C . 

O 



CHa- CHz-CHa— O - C , 

O 



CHa-CHsCH-CHa— 0-C , 



CHa— CS OCHa— O - C . 

O 





V \cH, 0-C . 



CH 



<^^CHa— 0-C— . 



CHa- CHa-0 • 

CHa- CHa- CHa-O- 
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CH2— . 



10 



15 



20 




— CH2 O N ^ 



CH2~~"« 



Most ptefeired L^'s are selected from; 

{CH2)q— R"- . 

(CH2)r— C=C— R«- . 




(CH2)p- 



(CH2)p— R"- 



25 



R^ 

I « 
.Ri4__c— N— R"- . 

11 
0 

R« 
I 

-R«— N— C— R'5- . 

li 
O 
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O R6 

11 

0 

R« O 

_R16__|!|_S — R15_ , 
li 

0 



R14.S— R«- . 



10 



15 



20 



O 

.R14_S— Ri5_ , 



0 

n 

0 



-Ri6— C— R"— • 

II 
0 



R« 

_Rl4_i-R«_ . 



_R14_0— R«- . 



where p is 1< 2, 3, or 4; q is 3, 4, 5, 6 or 7; r is 1, 2, 3, 4, or 5; s is 2 or 3. R^^ is selected from; a 
25 chemical bond, Ci-Cs-alkyl, C3-C7-cycloalkyi, C2-C5-alkenyl, Ca-Cs-alicynyl, C6-Cio-aryl, Ci- 
C2-allcyI-C6-Cl2-aryi, Ci-C2-allcyl-C6-Cio-aryl-C]-C2-alkyl, C6-Cio-aryl-Cl-C2-alkyl, C6-C10- 
aryloxy-Ci-C2-aIkyl, and piperizinyi. R^^ is a chemical bond ainnecting to position 7 of the 
beizodiazepinedione. R^^ is selected from; Ci-Cs-alkyl, C3-C7<ycloalkyl, Ca-Cs-alkenyl, C3- 
Cs-alkynyl, Cfi-Cni-aryl. Ci-C3-alkyl-C6-Ci2-aryl, C6-Cl()-afyl-Ci-C2-alkyl, and piperizinyi. 
30 For the foregoing must preferred L^'s R^"* and R^** bond to . 

Most preferred Q^-L^- combinations are selected from; 



35 



HjN— (CHah 

HjN— (CH2)4 
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HjN— (CHJs 



HaN— (CH2)6 . 



NH 

H,N— C-HN— (CH2)3 . 



10 



NH 

HaN— C— HN— (CH2)4 



15 



NH 

H,N— C— HN— (CH2)s , 



NH 

H2N— C— HN— (CH2)6 



20 



NH 

H,N— C (CHa)3 



NH 
II 

H2N— C (CH2)4 . 



25 



NH 

H2N— C (CH2)6 



30 



NH 

H2N— C {CH^6 



HaN— (CHafc — O , 



35 



H2N— (CHafe — O , 



HoN— (CH2)4 — O , 



40 



HaN— (CH2)s O . 
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NH 
II 

HjN — C— HN — (CH2)3 — O 



NH 
II 

HjN — C— HN — {CH2)4 — O 



NH 
11 

HjN— C— HN— (CH2)s — O , 



10 



15 



20 



25 



30 



NH 
II 

HjN — C— HN— (CH2)6 — O , 



NH 
II 

HjN— C (CH2)2 — O , 



NH 
II 

HjN— C (CH2)3 — 0 , 



NH 
11 

HjN— C (CH2)4 O- 



NH 
II 

HjN— C {CH^s — 0 

HN ^ ^ — CH2- O 



NH . . 

11 / \ 
H2N— C— N V— CH2-O 



HN ; (CH2)2-0— 
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NH 



II y \ 
H2N-C — N y (CH2)2-0 



1^ ^ (CH2)3-0 



HN. 



NH , . 

H2N— C — N y (CH2)3- 0 



HN ^ ^ — (CH2)4- O 



NH . . 

H2N-C N y (CH2)4-0 

H2N CHa— C=C . 

H2N {CH2)2— C=C . 

H2N (CH2)3— C=C . 

H2N (CH2)4— C=C . 

NH 

H,N— C— HN CH2— C=C . 



NH 

H,N— C— HN— (CH2)2— C=C , 
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NH 
II 



HaN-r-C — HN (CHa)3— C=C , 



NH 

HjN — C — HN (CHa)^— C=C , 



NH /=V 
H2N-C— 4 >— HC=CH- , 



10 



NH 

II 

H2N— C 




HC=CH— 



H2N— CH2 




HC=CH- 



15 



H2N— CH 



HC:CH— 



20 



NH 

H2N— C— CH2 




HC=CH- 




HC=CH- 



25 



NH 

H2N-C-NH— CH2 




HCsCH- 



NH 

ii 

HjN-C-NH— CH; 




HCsCH- 
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NH , . H 

H2N-C-N V-C-N— , 



H2N-CH2— N >— C-N— , 



NH H 
li I 
H2N— C— CHi C— N , 



NH H 
II I 

H2N— C-CH2— CH2— C— N . 

II 
O 



NH H 
II I 
H2N— C— CH2-CH2— CH2— C— N , 

O 



NH H 
II I 

H2N— C - NH — CH2— C— N 

II ' 
O 



NH H 
II I 
H2N— C— NH-CHjj— CH2— C— N 

0 
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H2N-(CH2)2— O 




CHa- , 



NH 

HaN— C— HN (CH2)2— O— ^ /7 




NH 

HaN— C (CHj)^— O— 




and 



NH 




Very most preferred Q^-LI- combinations are selected from; 






HN^ ^ {CH2)3- 0 
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5 




and 



The length of the bivalent radical is also important to biological activity. Here, 
10 when the A moiety is a lO-member fused ring [e.g. the napthalene moiety of the 
napthadiazepinedione nucleus (carbon 8 of Formula III)], suitable lengths for bivalent radical 
range from about 1 to about 7 methylene equivalents. is therefore a bivalent radical 
containing from I to 7 methylene groups connecting to the number 8 carbon of the 
napthadiazepinedione nucleus (or an equivalent position on other 10-member A rings) where 
15 any methylene group or groups may be replaced with one or more alkene, alkyne, aryl, 
heterocycle or functional groups containing the heteroatoms N, O, and S, so long as the overall 
length is equivalent to 1 to 7 methylene groups. Here, the functional groups are the same as 
described above for and may be combined in any combination provided again that the 
compounds produced are stable in aqueous solution and do not exceed the stated length 
20 requirements for Preferred lengths for are from 2 to 4 while most preferred lengths are 
about 3 methylene equivalents. 

Preferred L^*s are optionally substituted bivalent radicals selected from; 

I 

— (CH2)o— C-N— , 
O 

25 

I 

— (CH2)o— N— C— . 

0 



0 

I 11 

— (CHJo N — S 
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0 R« 
II 1 

— (CHjJo S— N" . 

II 
0 



— (CH2)p C , 

o 

— (CHa)p S . 



O 
II 

— (CH2)p S 



0 
II 

•(CH2)p— S— 

o 



— (CH2)o O (CH2)o— • 

— (CH2)p O 

— {CH2)p , 

(CH2)o-CH=CH , and 

(CH2)„ C=C 



where o is 0, 1 or 2, p is 1, 2, 3 or 4, is defined above, and where the substituents 
are selected from one to three R^^ groups defined above. 



c. Ring A 

Preferred A rings include; benzene, napthalene, tetrahydronapthalene, cydohexane, 
thiophene, pyridine, pyrazine, pyrimidine, quinoline, isoquinoline, quinoxaline. quinazoline, 
pteridine, and naphthyridine. The most preferred A ring is benzene. 

Preferred substituents of rings A are and r2, where each R^ and R^, is 
independently selected from hydrogen, haiogen(F, CI, Br, I), cyano, nitro, carboxyl, 
mereaptocarbonyl, mercapto, pthalimidc. and a substituent having from 1 to 12 carbon atoms 
selected from: alkyl, hydroxyalkyi, formyl, haloalkyl, cycloalkyi, cycloalkylalkyi, 
cydoalkylhaloalkyi, cydoalkylcarbonyl, alkoxy, aralkyl, aralkylhaloalkyl, aryl, aroyl, aryloxy, 
40 aryloxyalkyl, aralkoxy, alkoxyalkyl, alkylcarbonyl, alkyicarbonylalkyl, alkoxycarbonyl. 
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alkenyl, cycloalkenyl, alkylnyl, carboxylalkyi, alkylcarbonyloxy, alkylcarbonyloxyalkyl, 
alkoxycarbonylalkyl, aralkoxycarbonylalkyi, aralkylcarbonyioxyalkyl, mercaptothiocarbonyl, 
mercaptoalkyl, alkoxycarbonyloxy, alkylthio, cycloalkylthio, cycloalkylalkyithio, 
alkylthiocarbonyl, alkylcarbonylthio, alkylthiocarbonyloxy, alkylthiocarbonylthio, 
5 alkylthiodiiocarbonyl, alkylthiothiocarbonylthio, aryllhio, arylthiocarbonyl arylcarbonylthio, 
arylthiocarbonyloxy, arylthiocarbonylthio, arylthiothiocarbonyl, arylthiothiocarbonylthio, 
aralkylthio, aralkylthiocarbonyl, aralkylcarbonylthio, aralkylthiocarbonyloxy, 
arallgrlthiocarbonylthio, alkylthiocarbonyl, aralkylthiocarbonylthio, alkylsulfinyl, alkylsulfonyl, 
aralkylsulfinyl, aralkylsulfonyl, arylsulfinyl, arylsulfonyl, pthalimidoalkyl, heteroaryl, 
10 heteroarylalkyl, cycloheteroalkyl, cycloheteroalkylalkyl, and cycloheteroalkylcarbonylalkyl 
where each heteroaryl- and cyclohetero-containing groups has one or more ring hetero atoms 
selected from oxygen, sulfur and nitrogen. Optionally, each and also may be 
independently selected from sulfonyL sulfonylamido, amino and amido radicals of the formula 

II II ,H p3 

— S-R^ — S-N ^(QiJY—t/ 



15 O 



20 



X X 
II ^/nu\ — M— r— d5 



XA A 
r3 II , II 



-(CH2)3-C--n: -(CH3)a-N-C-R^ -(CH2)3-N-C-^ 
R*, R^ , r5 " 

A p3 II 

— (C H2)a— O" C- ~ (CH2)a— N C " 0R2® 

, and R / 



where X is oxygen or sulfur, each "a" is a number independently selected from zero to six^ 
inclusive, and where each of R^ through R^ is independently selected from the groups 
described above. Optionally, R-^ and R^ taken together, R^ and R^ taken together and R^ and 
R^ taken together may each form a heterocyclic having from five to seven ring members 
25 including the hetero atom of the sulfonyi, amino or amido radical and which heterocyclic may 
further contain one or more hetero atoms as ring members selected from oxygen, nitrogen, and 
sulfur and which heterocyclic group may be saturated or partially saturated. R^® is selected 
from the groups defined below. 

30 d. The 7-member "lactam" ring containing TUG; 

Preferred seven member rings are those of formula I where T bears the substituent R^. 
Thus T is preferably sp^ carbon or nitrogen. Also preferably G is a methylene group. The most 
preferred "lactam ring" is a diazepinedione. 



77 



PCr/US92/08788 

WO 93/08174 

e. SubstituentsofT-U-G 

Rl9 and R*° are preferably hydrogen or halogen. Rl8 and are preferably 
hydrogen or halogen or taken together form oxo. is preferably selected from; hydrogen, 
optionally substituted Ci-Ce-alkyl- where the substituents are selected from amino, hydroxy, 
5 halo (F, a Br, carboxy, and Ci-Q-alkoxycarbonyl, optionally substituted Ci-CiQraryl, and 
optionally substituted C6-Ci2-aryl-Ci<4-aIkyl, where the substituents on any aryl group are 

selected from amino, nitro, halo (F, CI, Br, 1), halo(F, CI, Br, iyCi-C6-»l^r Ci-C6-alkoxy, Cs- 
Cio-aiyloxy, amino-Ci-Q-^cylamino, amino^Ti-Q-acyl, and guanidino C6-Cl0-aroylamino. 

£ The amino add linking moiety D 
10 DispreferabIyhydrogen,phenyI,orloweralkyl. Optionally, D is -(C=0)-Xaa, where 

Xaa is onetothree natural, unnaturaUr modified a-amino acid residues,preferably one or two 

naturally occurring amino acid residues, and most preferably a naturally occurring 
hydrophobic amino acid residue. Optionally, when Xaa is two amino acid residues, the 
terminal residue is Arg or Lys amide. Common naturally occurring a-amino acids are 

15 described by the standard three letter amino acid code when referring to amino acids or 
residues. When the three-letter code begins with a lower-case letter, it is understood the amino 
acid is the unnatural or D-isomeric form. Standard abbreviations are listed in The Merck Index, 
10th Edition, pp Misc-2 - Misc-3. Modified or unusual o-amino adds sudi as norleudne (Nle) 
and ornithine (Om) are designated as described in VS. Patent and Trademark Office Official 

20 Qizette 1114TMOG, May 15, 1990. 

g. The negatively charged acidic W moiety 
Vfis-RP-vr. 

r27 is preferably selected from (a) a covalent bond, (b) substituted or unsubstituted 
methylene, and (c) substituted or unsubstituted ethylene, where the substituents are 
25 independently selected from one or more of the groups (i) nib-o, (ii) halo(F, CI, Br, I), (iu) Ci- 
C6alk>'l, (iv) halo(F, CI, Br, 1)-Ci-C6alkyl, and (v) substituted or unsubstituted phenyl where 
the substituents are selected from (1) Ci-QialkyI, (2) Ci-C6alkoxy, (3) halo(F, O, Br, I), and (4) 
CF3. 

-w- is selected from (a) -C0R2«, (b) -SC^R^l, (c) -NHSOiR^^ (d) -VOm^^h, (e) 
30 -S02NHR32, (0 -C0NH0R31, (g) -C(0H)R33P0{0R33)2, (h) -CN, (i) -SOzNH-heterocyde 
where the heterocyde is a 5- or 6-member aromatic ring amlaining 1 to 3 heteroatoms selected 
from O, N, and S and where the heterocycle is unsubstituted or substituted with one or two 
substituents selected from the group (i) -OH, (ii) -SH, (iii) -(Ci-C4alkyl), (iv) -(Ci-C4alkoxyl), 
(V) CF3, (vi) halo(F, CI, Br, I), (vii) NO2, (viii) -COOH, (ix) -COO-(Ci-C4alkyl), (x) -NH2, (x5) 
35 -NH(Ci-C4alkyl), or (xii) -N(Ci-C4alkyl)2, (j) .CH2S02NH-heterocycle, (k) -S02NHC0r33, (1) 
-CH2SO2NHCOR32, (m) -CONHSO2R33 (n) -CH2CONHSO2R33 (o) .NHCONHSQ2R33, (p) 
-NHS02NHCOR33, (q) -COMHNHSO2CF3, (r) C0N(0H)R31, (s) .CONHCOCF3, (t) 
-CONHS02R2S (u) -CONHSO2R29 (V) -CONHSOiR^*', 
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20 



25 
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OH 
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(am) 



^40 

N 

H , (an) 



(ao) N /a""! ^*P^ 

r28 is selected from the group consisting of (a) hydroxy, (b) Q-Cs-alkoxy, (c) C3-C12- 
alkenoxy, (d) Cfi-Qz-aryloxy, (e) Q-Cfi-alkyl-Qi-Cn-aryluxy, (f) dl-Cl-Q-alkylamino^Ii-Cs- 
alkoxy, (g) acylamino-Ci-Cg-alkoxy selected from the group (i) acetylaminoelhoxy, (a) 
nicotinoylaminoethoxy, and P) sucdnamidoethoxy, (h) Ci<^-alkoyIoxy<:i-C8-alkoxy, 0) C6- 
Cn-aryl-Cl-Cs-alkoxy where the aryl group Is unsubstituted or substituted wifti one to three 
of the groups ft) nitro, 00 halo (F, Q, Br, 1), (iii) Ci-Q-alkoxy, ar.d (iv) amino, (j) hydroxy-C2- 
C8-aIkoxy, (k) dihydroxy-Q-Q-alkoxy^and 0) NRZW 

r29 and are iridependenUy selected from the group (a) hydrogen, (b) Q-Cs-alkyl, 
(c) Q-C8-alkenyl, (d) Cg-Cn-aryl where tl.e aryl group is unsubstituted or substituted with 
one to three of the groups (i) nitro, (ii) halo (F, CI, Br, 1), (iii) Q-Q-alkoxy, and (iv) ammo, and 
(e) C6-Ci2-aryI-Ci-C8-alkyl where the aryl group is unsubstituted or substituted with one to 
threeof the groups (i) nitro, (ii) halo (F, a Br, 1), and (iii) Q-Q-alkoxy. 

r31 is selected from the group consisting of (a) H, (b) C1-C6 alkyl, (c) halo(F, CI, Br, I)- 
C1-C6 alkyl, (d) phenyl, (e) benzyl, and (f) -CH2-CK:0CH3. 
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r32 is selected from the group consisting of (a) H, (b) benzyl, and (c) -CH(R^)-0- 
C(0)R^. 

r33 is selected from the group consisting of (a) aryl, (b) heterocycle, (c) (C3-C7)- 
cydoalkyl, (d) (Ci-C4)-alkyl unsubstituted or substituted with a substituent selected from the 
5 group consisting of (i) aiyl (ii) heterocyde, (iii) -OH, (iv) -SH, (v) (Ci-QMkyl (vi) (Ci<:4)- 
alkoxy, (vii) (Ci-QMkylthio, (viii) -CFa^ (ix) halo (F, CI, Br, 1), (x) -NO2, (xi) -CO2H, (xii) CO2- 
(Ci-C4)-alkyl (xiii) .NH2, (xiv) -N[(Ci-Q)-aiky!]2. (xv) -NH[(Ci-C4)-alkyl], (xvi) -PQ3H, or 
(xvii) PO(OH)(Ci-C4)-alkoxy, or (e) (Ci-Q^perfluoroalkyL 

r34 is selected from the group consisting of (a) -CN, (b) -NO2/ (c) -COOR^^, (d) 01-06- 

10 perfluoroalkyl, and (e) CF3. 

r35 is independently selected from the group consisting of (a) H, (b) (Ci-CeM^^yl (^2- 
C6)-aIkenyl, (C2-C6)-alkynyl or (C3-C8)-cycloalkyl, each of which is unsubstituted or 
substituted with: (i) OH, (ii) (Ci-C4)-a]koxy, (iii) C02R33, (iv) 0C0R33 (v) C0NHR33 (vi) 
C0N(R33)2, (vii) N(1^'^)C(0)R33, (viii) NH2, (ix) (Ci-C4)-alkylamino, (x) di[(Ci-Q)- 

15 alkyI]amino, (xi) aryl, (xii) heteroaryl, (c) -C(0)-aryl, (d) -NO2, (e) halo(CI, Br, I, F), (f) -OH, (g) 
^r36, (h) (Ci-C4)-perfIuoroalkyl, (i) -SH, (j) -S(0)3.2 (Ci-C4)-aIkyl, (k) COzR^^, (1) -SC^sH, (m) 
-Nr33r36^ (n) -NR33C(0)R36, (o) -NR33cOOR32, (p) -S02NHR32, (q) -SC:>2NR33r33^ (r) 
-NHS02R^2^ (s) -C(0)NHS02R^2^ (t) aryl, (u) heteroaryl, (v) morpholin-4-yl, (w) CONH2, or 
(y) lH-tetrazol-5-y!. 

20 R36 is selected from the group (a) H; or (b) (Ci-C4)-alkyI unsubstituted or substituted 

with (i) NH2, (ii) NH[(Ci-C4)-alkyl], (iii) N[(Ci-(L|)-alkyi]2, (iv) CO2H, (v) C02(Ci-C4)-alkyi, 
(vi) OH, (vii) SO3H, or (viii) SO2NH2. 

r37 is selected from the group consisting of (a) H, (b) (Ci-C6)-alkyl, (c) (C2-C6)- 
alkenyl, (d) (Ci-C6)-aIkoxyalkyl, (e) -CH2-O-COCH3, or (0 -CH2-phenyI, where the phenyl is 
25 unsubstituted or substituted with a substituent selected from -NO2, -NH2, -OH, or -CXHs- 

r38, r39^ and i^O are each independently selected from H, CI, CN, NO2, C2F5, 
C3F7, CHF2, CH2F, CO2CH3, CO2C2H5, SO2CH3, 502CI3 and SO2C6F5; wherein Z is 
selected from O, S, NR^l and CH2. 

r41 is selected from hydrogen, CH3, and CH2C6H5 or a tautomer or pharmaceutically 

30 acceptable salt thereof. 

Preferred *'w"'s are selected from; -COR^^. -NHSO2CF3, 

-i .N 

N 
I 

H . 

35 
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^ L p^^. When W . -b«xy^». -"P"- P'*-"^ P"^"^ 

where R^^ is selected from; 

O— CH2-CH3 , 

O— CH,-CH2-CH2-CH9 , 



20 
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25 
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-O— CH2-O— C— CH2-CH3 . 

o 

-O— CH2-O— C— CH2-CH2-CH3 . 
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0 CHa 

II I r^u 
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H 



O CHa 
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-O— CH2-O— C— C— CHa , 
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15 

— O-CH2 .CH3 

o 

The most preferred compounds of this invention are represented by structural formula 
II and are selected from the following: 

l-(4<hlorophenyl)methyI-4-(2<arboxyethyl)-7-(4-{l-piperi2in)-phenyl)-3,4-dihydro-lH-l,4- 

20 benzodia2apine-2^-dione. 

l-(diphenyl)methyl-4-(2-carboxyethyl)-7-(4-(l-piperizin)-phenyl)-3,4-dihydro-lH-l,4- 

ben2odiazapine-2^-dione. 
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benzodiazapinrf^ione. .^ihvdro-lH-1 4-bena)dla«pine-2> 

l-methyl-H2<arboxyethyl)-7K4-(l-piperizm)-phenyl)-3,4^^^^ IH U 

5 HTlthyl)e*y.^(2^arboxyethyl)^^^^^ 

benzodia2apine-2^-dione. ,^,^iM 1 4- 

, i:;^^-— ^^^^ 

ben2odiazapine-2>dione . , -.u i a 

23-dione. -lu i a 

Hdiphenyl)n,ethyl-4-(2-carboxyethyl)-7<6-ammohex^^^^^ 

benzodiazapine-2^Klione. 
25 l-(diphenyl)methyl-4-(2<arboxyethyl)-7-(5-aminopenloxy)-^^^^ 

benzodiazapine-2,5-dione. 

Hdiphenyl)methyI-4K2H:arboxyethyl)-7KHn«anidiru,pentyl)-34Kli 
benzodiazapine-l^-dio'^e. 

Hdiphenyl)methyl-4K2Harboxyethyl)-7KHn.amdinobutoxy)-^^^ 

30 ben2odiazapine-2^ione. 

MdfphenyI)me%M-(2-<aiboxyethyl)-7-{5-aminopent-l-ynyl)^^^^^ 

benzodiazapine-2^ione- , ^ 

Hdiphenyl)methyl-4-{2<arboxyethylW5-guamdinopent-l-^^^^ 

benzodfazapine-2^dione. 
35 Hdiphenyl)methyl-4K2-carboxyethyI)-7-(4-amidino)ben2amido-3^-dihydro^^^^^ 

benzod iazapine-2^dione. 

Hdiphenyl)methyI-4-a-carboxyethyl)-7K4^midino)benzyU«^^^^^ 
benzodiazapine-23-dione. 
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lKdiphenyl)methyl-4-(2<arboxyethyI)-7-t2-{4-amidinophenyI)]ethenyl-w\4^ 

benzod iaza pi ne-2^-d ione. 

l-(diphenyl)methyl-4-(2<arboxyethyI)-7.[2-{4-amidinophenyl)]ethy^^^ 

benzodiazapine-2^ione. 
5 H4.chlorophenyl)methyl-4-(2<arboxyettiyl)-7-(6-aminohe^^ 

benzodiazapine-2^-dione. 

lK4-chlorophenyl)methy!-4-(2<arboxyethyl)-7-(5-aminc>pentoxy>^^^ 
ben2odiazapine-23-dione. 

H4<h!orophenyl)methyM-(2<arboxyelhylK.(4-an^dino)benzamido^^^^ 

10 ben2odiazapine-2^-dione. 

l-(4<hlorophenyl)methyl-4-(2<arboxyethyl)-7-(4-anvidino)benzyloxy-3,4-dihydro-lH^ 

benzodiazapine-2^dione. 

l-(4<hlorophenyI)methyl-4-(2<arboxyethyl)-742-(4-amidinophenyI)]eth^^ 

l,4-ben2odiazapine-2^ione. 
15 l-(4<hlorophenyl)methyl-4.(2<arb()xyethyl)-7-[2-(4-amidinophenyl)]ethyn 

l,4-benzodiazapine-23-dione. 

l.methyl-4-(2<arboxyethyl)-7-(4-amjdino)ben2amido-3,4-dihydro-lH-14-be^ 
dione. 

l-methyl-4-(2<arboxyethyl)-7-{4-amidino)benzyloxy-3,4-dihydro-lH-l,4-benzodi 
20 dione. 

l-methyl-4-(2<arboxyethyl)-7-[2-(4-amidinophenyl))ethenyl-3,4-dihydro-lH-l,^^ 
benzod iazapine-23-d ione. 

l-methyl-4-(2<arboxyethyl)-7-[2-(4-amidinophenyl)]ethynyl-3,4Hdihydro-lH-l,^^ 

benzod iazapine-2^-dione. 
25 l-{l-methyl)ethyl-4-(2<arboxyethyl)-7-(4-amidino)benzamid<>-3,4<lihydro-lH-l,4- 

benzodia2aplne-2^-dione. 

l-(l-methyl)ethyl-4-(2-carboxyethyl)-7-(4-amidino)benzyloxy-3,4-dihydr^ 
benzodiazapine-2/5-dione. 

l-{l-methyl)ethyl-4-(2<arboxyethyl)-7-[2-(4-amidinophenyl)]eUieny!-34-dihydro4H-l,4- 

30 ben2odiazapine-2^-dione. 

l-(2-methyl)ethyM-(2<arboxyethyI)-7-[2K4-amidinophenyl)]ethynyl-3,4<Iih 

benzodiazapine-2^-dione. 

l-{2-melhyI)propyl-4-(2<arboxyetiiyI)-7-(4-amidim))benzamkio-3,4-dihydro^^ 

benzodiazapine-2^-dic»ne. 
35 l-(2-methyl)propyl-4-(2<arbt)xyethyl)-7-(4-amidino)benzyloxy-34-<iibydro-^ 

benzodia2apine-2^-dione. 

H2-methyl)propyl-4-(2<arbi>xyethyI)-7-[2-(4-amidinophenyI)]ethenyl-3,4Kiihydr^^ 
benzodiazapine-2^-dione. 
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benzodiazapinrf^ione. ^.^m.i 4. 

l,4-benzodiazapine-2^one. „ , ^ ,„ , . 

l-(24-difluxophmyl)methyI-4K2<arboxyethylK-(6-ami^ 

benzodiazapinrf^one. , , ^ j-k ^,^ih i a- 

H2AdiflurophenyI)methyl-4K2<arboxyeatyl^7-(5^^^^ 

ben2Xxiiazapine-25-dione. ^,^m 1 4 

lH-l,4-benzodiazapine-2^ione. . « ^ j 

l-(2,4^iHurophenyl)methyl^2-carboxyethyl)-7-P^^^ 

lH-l,4-benzodia2apine-2^-dione. ..^ . ^ a 

H4-chioropheny.).,ethyl-4.(2<arboxyeW^^^^^^ 

20 benzodiazapine-23-dione. 

Hdiphenyl)methyI-4-(2-carboxyeftylV7.[^^^^^ 

benzodiazapine-Z^ione. . . ^ ^ u ^ ^ iw 

Hm-tnfluromethyl)pheny.-4-(2<arboxyethyl)-7W^^ 

L4-benzodiazapine-2^-dione. 
25 l-methyM-(2<arboxyethyl)-7-[2-(4-piperidm^^ 

2,5-dione. ilj 1 

Hl-methyI)ethyl-4-(2-carboxyethyIh7-[2-(4-piperidi^^^^^^ 

benzodiazapine-2^-dione. 

H2-methyI)propyW<arboxyethyl)-7-t2-{4i>iperidlnyl)^^^^^ 

30 benzodiazapine-2A<iione. , ^.^ . ,u 

l-(24-dmurophenyl)memyW<arboxyethyl)-7-P^^^^^^ 

l,4-benzodiazapine-2^one. 

H4^1orophenyI)methyl-4K3-butanoyl)-7-(4-(l-piperizin^^^^ 

benzodiazapine-2^ione. 
35 Hd.phenyl)methyI-lK3-batanoyl)-7-(4-{l-piperizin)-phenyl)-3,4<ilhydro-lH^^ 

benzcxIiazapine-2^-dione. 

Hm-trifluromethyl)phenyl-4-(3-butanoyl)-7-(4Kl-pperte^^^^ 
benzodia2apine-2>^lione. 
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l-methyl-4-(3-butanoyl).7-(4-(l-piperizin)-phenyI)-34-d%^ 
dione. 

l-(l-methyl)ethyl-4-(3-butanoyl)-7-(4-(l-piperi2in)-phenyl)-3,4^ihydro^ 
2^-dione. 

5 l-(2-methyi)propyM-(3'butanoyl)-7-(4-(l-piperi2in)-phenyl).3,4-dih^^ 
benzodiazapine-2^-dione. 

lK4-dilorophenyl)methyl-4-(34)utanoyl).7.(4K2-aminoemoxy)-ph 
benzodia2apine-2^ione. 

l-(diphenyl)methyl-4-(3-bulanoyl)-7-(4-(2-aminoethoxy)-phen^ 

10 benzodiazapine-23-dione. 

Hm-trifluromethyl)phenyl-4-(3-butanoyl)-7-(4-(2-aminoethoxy)-p^ 

ben2odiazapine-2^-dione. 

l-methyM-(3-butanoy])-7-{4-(2-aminoethoxy)-phenyI)«3,4-dihydro4H-14-benzodi^ 
dione. 

15 l-(l.methyl)ethyl-4-(3-butanoyl)-7-(4-(2-aminoethoxy)-phenyl)-3,4-dihydr^ 
ben2odiazapine-23-dione. 

l-(2-methyl)propyI-4-(3-butanoyl)-7-(4-(2-aminoethoxy)-phenyl)-3,^^ 
benzodiazapine-2^-dione. 

lKdiphenyl)methyI-4-(3-butanoyl)-7-(6-aminohexylV3,4-dihydro-lH-14-ben^ 
20 dione. 

l-(diphenyI)methyI-4-(3-butanoylK-(6-aminohex4-ynyl)-3,4^ihydro-lH-l^ 
2,5-dione. 

l-(diphenyl)melhyl-4-(3-butanoyl>7-(5-aminopentoxy)-34-dihydro-lH-l,4-benzodiazapine-2^- 
dione. 

25 l.(diphenyl)methyl-4-(3-butanoyIV7-(5-guanidinopentyl)-3Adihydro-lH-l,^^^ 
23-dione. 

l-(diphenyI)methyl-4-(3-butanoylV7-(4-guanidinobutoxy)-3,4-dihydro-lH-l,4-benM^ 
2,5-dione. 

Hdiphenyl)methyl-4-(3-butanoyl)-7-(5-aminopent-l-ynyl)-34-dihydro 
30 2^ione. 

l-{diphenyl)methyl-4-{3-butanoyl)-7-(5-guanidinopent-l-ynyl)-3,4-dihydro-lH-l^ 
benzod iaza pine-23-dione. 

l-(diphenyl)methyM-(3-butanoyl)-7-{4-amidino)benzamido-3,4-dihydro-lH-l,4- 

benzodia2apine-2^-dione. 
35 l^diphenyl)methyl-4-(3-butanoyl)-7-(4-amidino)ben2yloxy-3,4-dihydro-lH-l,4- 

ben2odiazapine-2^-dione. 

l.(diphenyl)methyl-4-(3-butanoyl)-7-[2-(4-amidinophenyl)]ethenyl-3,4-dihydro 
b€nzodiazapine-2^-dione. 
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l-(diphenyl)mefl.yl-4^utanoyl)-7-t2-(4^n«dino^^^^^^ 

5 ^^^ophenyl)methyM-{3-butanoyI)-7-(5^minopento^^^^^ 
benzodiazapine-2,5-dione. 

l-(4<hloxophenyl)methyl4K3-b«tanoyI)-7-(4^midmo)be«^^^ 

benzodiazapme-2^dione. , a 

H4<hlorophenyI)methyl4K3-butanoyIW4^mrdino)benzyl^^^^ 

10 benzodiazapine-2>dione. , o ^ j-u iw 1 4 

H4<hlorophenyl)n«d.yM-(3-bu.anoyim2K4-amidI^^^^^^ 

benzodiazapine-2^dione. ixj i a 

H4^1orophenyl)..ethyl^3-bu.anoyl)-7-[2K^^^^^^ 

ben2odiazapxne-23-dione. 
15 l^ethyMK3-bu.nnoyl).7K4-arnidlno)benzan,ido-3,4Kii^^^ 

tllyl-4-(3-butanoyIh7-(4.™dino)b^^^^^ 
l-.ethy.^K3-bu.anoyl)-7-[2-(4.an,idm^^^^^ 

20 ire%l4K3-bu.anoyl)-7-I2-(4-amidin^^^^^^ 

25-dione. , 
l-a-methyl)ethyl^(3-butanoylW4-amidino)ber«amido-3,^^^ 

2^-dione. 

Hl-n«d.yI)ethyl-M3-butanoylh7-(4^nudrno)be^^^ 
25 2^dione. 

l-{l-methyl)ethyl-4-(3-butanoyi)-7-t2-(4-amldinophenyl)]eth^^^^^ 
benzodiazapine-2^-dione. 

H2-methyI)etinyl-4-(3-butam.yl)-7-[2-(4^midm^^^^^^ 

benzodiazapine-2^-dione- 
30 lK2-methyl)propyI-4-(3-butanoyl)-7-(4-amidin«)benzamido-3,^^ 

benzodiazapine-2^ione. 

H2.methyl)propyl-4-(3-butanoyI)-7H4^midino)benzyloxy-34-dihydro-lH-l^ 
ben2odiazapine-2^ione. 

l-(2-methyl)pnwt-4-(3-butanoyl)-7-[2H4-amidinophenyl)]ethenyl^^^^^^ 

35 bCTZodiazapine-2>dione. 

l-(2-methyl)propyI-4-(3-butanoyl)-7-[2-(4-amidinophenyI)]ethynyi-3,4-dihydrc)-lH-l,4^ 

benzodiazapine-2^-dione. 

^(2,4-dmurophenyl)melhyl-4K3-butanoyl)-7K4-(^piperizin)-phen^^^^^^ 
benzodiazapine-2^-dione. 
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lK2,4Kiiflurophenyl)methyl^3-butanoyl).7-(4-(2-aminoethoxy)-phenyl)-3.4-^ 
benzod iaza pine-23-dione. 

l-(2,4-dinuropheny])methyM-(3-butanoyI).7-(6-aminohexyI)-3,4-dihy^ 

ben2odiazapine-2^-dione. 
5 l-(24-diflurophenyl)melhyl-4-{3-butanoyl)-7.{5-aminopentox^ 

benzodiazapine-2;5-dione. 

1^24Kimurophenyl)melhyl4-(3-butanoy])-7-(4-ainidino)ben^ 
benzodiazapine-2,5-dione. 

l-(2,4-diflurophenyl)methyI-4-(3-butanoyl)-7-(4-arnidino)bei^ 

10 ben2Cxiiazapine-2^-dione. 

l-(24-diflurophenyl)methyl-4-(3-butanoyI)-7-[2-(4-amidinophenyl)]e 

benzodiazapine-23-dione. 

l-(24-d!flurophenyl)methyl-4-(3-butanoyI)-7.[2-(4-amidinophenyl)]ethynyl-3,^^ 

1 ,4-benzodiazapine-2^-d ione. 
15 ^(4-dllo^ophenyl)methyW-(3-butanoyl)•7-[2-(4•pipe^idinyl)ethyloxy]-^^^ 

benzodiazapine-25-clione. 

l-(diphenyl)methyI-4-{3-butanoyl)-7-[2-(4-piperidinyl)ethyloxy]3,4-dihydro-^ 
ben2odiazapine-25-dione. 

l-{m-trifluromethyl)phenyl-4-(3-butanoyl)-7-[2-(4-piperidinyl)ethyioxy] 

20 benzod iazapine-2^-d ione. 

l-methyI-4-{3-butanoylV7-[2-(4-piperidinyl)ethyloxy]-3,4-dilvdro-lH-l,4-be^^ 

dione. 

l-(l-methyl)ethyU-(3-butanoyl)-7-[2-(4-piperidinyl)ethyloxy]-3,4-dihydro-lH-l,4- 

benzod iaza pine-2^-dione. 
25 l-(2-methyl)propyl-4-(3-butanoyl)-7-[2-(4-piperidinyl)ethyIoxy]-3,4-dihydro^ 

ben2odiazapine-2^-dione. 

l-(2,4-diflurophenyl)methyl-4.(3-butanoyl)-7-[2-(4-piperidinyl)elhylox^^ 
benzodia2apine-23-dione. 

l-(4-chlorophenyl)methyM-[(2-methyl)carboxyethyl]-7-(4Kl-piperizin)-phe 

30 lH-l,4-benzodiazapine-2^dione. 

l-(diphenyl)methyl-4-[(2-methyl)carboxyethyI]-7-(4-{l-piperi2in)-phenyl)-3,4-di^^^ 

benzodiazapine*23-dione. 

l.(m.trifluromethyl)phenyl-4-[(2-metiiyl)carboxyethyl]-7.(4-(l-piperizin^ph 

lH-l,4-benzodiazapine-2^-dione. 
35 l-methyl-4-[(2-methyl)carboxyethyl]-7-(4-{l-piperi2in)-phenyl)-3,4si 

benzodia2apine-2^ione. 

lHl-methyl)ethyl-4-[(2-methyl)carboxyethyl]-7-(4-(l-piperizin)-phenyl)-3,4-d^^ 
benzodiazapine-23-dii)ne. 
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ben2odiazapine-2^ione. 
H4<hIorophenyl)n«thyM-[(2-methyI)carlK^^^^ 

dlhvdro-lH-l,4-ben2odiazapine-2^ione- 

l,4-benzodiazapine-2^-dione. 
H«-trifluron,ethyl)pheny.-4-[(2-methy.)car^^^^^^ 
dihydro-lH-l,4-benzodiazapine-2^ione. 
l.n,ethyl-4-[(2-methyl)carboxy«thyl]-7-{4K2-aml^^^^^ 

l,4-benzodfazapine-2;5-dione. lu,^ 
15 HdIphenyI)methyl-4-[(2-methyI)carboxyethyq^^^^^^ 

benzodiazapine-2^dione. , . iu i a. 

Hdiphenyl)n,ethyI-4-[(2-methyl)carboxyethyn^^^^^^ 

benzodiazapine-2>dione- . , . j -u j,^ i H 1 4- 

l-(diphenyl)methyl-4-[(2-methyI)carboxyethyl)-7-{5^^^^^^ 

20 benzodiazapine-2^-dione. j,^ih i 4 
Hdiphenyl)methyI^[(2-methy.)carboxyethyn^^^^^ 

benzodia2apine-2^-dione. .tti>i 
l.(dtphenyI)methyl-4-[(2-n«thyl)carbo^^^^^^^ 

benzodiazapine-23-dione. 
25 Hdiphenyl)methyI-4-[(2-«,e%0carboxyethyll.7-^^^^^ 

benzodiazapine-2>dione. ^ , ^.^ ^ iu i a. 

HdiphenyOmethyW-methyOcarboxvethy^^ 

benzodiazapine-2>dione. i a 

l-(diphenyI)n,ethyI-4-l(2-methyI)carb<,xyethylF^^^^^^ 

30 benzodiazapine-2^-dume. 101^ 
l-(diphenyl)methyI-44(2-methyI)carb..xyethyl]-7-(^ 

benzodiazapinrf^ione. , ^ . ^ 

Hdiphenyl)methyl-44(2-n.ethyl)carbo^^^^^^^^ 

lH-l,4-benzodiazapine-2^dione. 
35 HdiphenyI)methyM-l(2-methylKarboxyethyl]-^^^^^^^^ 
lH-l^benzi)diazapine-23-dione. 

H4^Iorophenyl)methyl-4-[(2-methyl)carboxyethyl]-^^^^^ 
benzodiazapine-2^-dione. 
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H4Klilorophenyl)methyl-4-[(2-me%l)carboxyethyl]-7-(5-amiTO 
benzodiazapine-2^-dione. 

l-(4<hlorophenyl)methy]-44(2-methyl)carboxyethyI]-7-(4-amidino)ben^ 
l,4-benzodiazapine-23-dione. 
5 H4-chlorophenyl)methyl-4-I(2-methyl)carboxyethyl]-7-(4-amidino)be^^ 

l,4-ben20dia2apine-2^-dione. 

l.(4<hlorophenyl)methyI-4-[(2-melhyl)carboxyekhyll-7-[2K4-amW 

dihydro-lH-l,4-ben2odiazapine-23-dione. 

H4Hiiloroph€nyI)methyl-4-[(2-methyl)carboxyethyl]-7-[2^4-ami^ 

10 dihydro-lH-l,4-benzodiazapine-2>dione. 

l-methyW-I(2-methyl)carboxyethyI]-7-(4-amidino)benzamido-3,4Kii 

benzodiazapine-2^-dione. 

l-methyl-4-[{2-methyl)carboxyethyl]-7-(4-amidini))ben2yIoxy-3,4-dihydro-lH-l,4- 

benzodiazapine-2^-dione. 
15 i-methyl-4-[(2-methyl)carboxyethyI]-7-[2K4-amidinophenyl)]ednenyl-3,4-dih 

benzodia2apine-23-dione. 

l-methyI-4-[(2-methyl)carboxyethyl]-7-[2-(4-amidinophenyl)]et^^^ 
ben2odia2apine-2^-dione. 

l:(l.methyl)ethyl-4-[(2-methyl)cart>oxyeUiyl]-7-(4-amidino)benzamido-^^^ 

20 benzodia2apine2^-dione. 

l-(l-methyl)ethyI-4-[(2-methyl)carbi)xyeUnyI]-7-(4-amidino)benzyioxy-3,4-dihydr^ 

ben2odia2apine-2^-dione. 

l-(l-methyl)ethyl-4-[(2-methyI)carboxyeUiyl]-7-(2-(4-amidinophenyl)le^^ 

l,4-benzodiazapine-2^-dione. 
25 l.(2-methyl)ethyI-4-[(2-methy))carboxyethyi]-7-[2-(4-amidinophenyl)]ethynyl-3 

l,4-benzodia2apine-23-dione. 

l-(2-methyl)propyI-4-[(2-methyl)carbi>xyethyll-7-(4-amidino)benzamido-3,4-d^ 
benzodiazapine-2^ii(ine. 

l-(2-methyl)propyM-I(2-methyl)carbi)xyethyll-7-(4-amidini))ben2yloxy-3,4-di 

30 benzodlazapine-23-dione. 

l-(2-methyl)propyl-4-[(2-methyl)carboxyethyl]-7-[2-(4-amidinophenyl)]eth 

lH-l,4-benzodiazapine-2>dione. 

l-(2-methyl)propyM-[(2-methyl)carbi)xyethyI]-7-[2-{4-amidinophenyl)]ethynyl-^^^^ 

lH-14-benzodiazapine-2>dione. 
35 l-(2,4-difiurophenyl)methyI-4-[{2-methyI)carb()xyethyl]-7-(4-(l-piperi2in)-ph 

1 H-l,4-benzod iaza pi ne-2^-d icme. 

H2,4-diflurophenyl)meti\vl-4-[(2-melhylKarbt)xyethyl]-7.(4-(2-amintiethoxyVphe^ 
dihydnvlH-l,4-ben2iKliazapine-2^-dione. 
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l^^fluK,phenyl)melhyl^[(2-n,ethyl)carboxyeM^^^^ 

benzodiazapine-23-d>one. 

lK2^iflurophenyl)methym(2-n.ethyl)carboxyethy^^^^^^^ 

l,4-benzodia2apine-2^-dione. 
5 H2^flurophenyl)methyl-4-[(2-methyl)carboxyethyq^^^^^ 

lH-l,4-benzodia2apine-2^-dione. 
H24-diflurophenyl)methym(2-methyl)carboxyeW^ 
lH-l,4-benzodiazapine-2^-dione. 
H2,4^iflurophenyl)methyl-4-t(2-methyl)carboxye*^^^^^^ 

10 dawdro-lH-l,4-ben20diazapine-23-dione. 

l-(2^Kimutophenyl)me%l-4.[(2-melhyl)carboxyelhyq^^^^^^ 

dihydro-lH-l,4-boizocliazapine-2^ione. 
H4<hIorophenyl)melhyl-4-[{2-methyl)carboxyethylI-^^^^^^^ 

dihydro-lH-l/4-benzodiazapine-2^ione. 
15 Hdiphenyl)methyI-4-t(2-methyl)carboxyethyU^^^^^^^ 
1 4.benzodiazapine-2^-dione. 

l-<,„-trifluromethyl)pheayl-4-[(2-methyl)carbc,xyethyIl^^^^^ 

dihydro-lH-l,4-benzodiazapine-2^Ione 
l-methyl-4-[(2-methyl)carboxyethyll-7-[2K4-piperidinyl)e*^^^ 

20 benzodia2apine-2A<iione. 

l-a-methyI)ethyl-4-[{2-methyl)carboxyethyl]-7-[2^^^^^^ 

benzodiazapine-2^dione. 

l-a-methyI)propyM-[(2-n,ethyI)carboxyethyll-H^^^^^ 

l,4-benzodiazapine-2^-dione. 
25 l-a4-diflurophenyl)methyl-4-[(2-methyl)carboxyedTn-7-[2-{4-piperidinyl)ethyb 

dihydro-lH-l,4-benzodiazapine-2^-dit)ne. 

H3-(butyryl)aminophenyl)melhyI-4-{2<arboxyelhyl)-7-(6-amm«h^^^^^^ 
benzodiazapine-2^-dione. 

l-(3^ulyryl)aminophenyl)methyl^(2<arboxyethyl)-7-P-gua 

30 ly4-benzodiazapine-2^-dione. 

H3-(4-aminobutyryl)amimphenyl)methyl-4-a<arboxyethyl)-7K^^^^ 

lH-14-benzodiazapine-2^ione. 

l-(3-(4-guanidinobutynrl)aminophenyl)methyl-4-(2<arboxyethyl)-7-{5-p^^ 

dihydro-lH-l,4-benzodiazapine-2^-dione. 
35 W6-ammohexoyl)amiaophenyI)methyl-4-{2<arboxyethyl)-7-(6-a 

lH-l,4-benzodiazapine-2^-d ione. 

l-(3-(6^anidinohexoyI)aminophenyl)methyI4K2-carboxyethyl)-7-(5-guanidinopentyl)-3^ 
dihydro-lH-l,4-benztxiia2apine-23-dione. 
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l-(3K6-aminopentoyl)aminophenyl)methyI-4-(2<arboxyethyl)-7-(6-aminohexyl^^^ 
lH-l,4-benzodia2apine-2^dione. 

l-(3.(6-guanidinopentoyl)aminophenyl)methyl-4-(2-carboxye%l).7-(5-gua^^ 
dihydro-lH-l,4-benzodiazapine-2^-dione. 
5 l.(3-(fcaminopropionyl)aminophenyI)methyI-4-(2<arboxyethyl)-7-K<^^ 
lH-l,4-ben2odiazapine-2^-dione. 

l-(3.(6-guanidinopropionyI)aminophenyl)melhyl-4-(2<arboxyetIiyI)-7K^ 
dihydro-lH-l,4-ben2odia2apine-2^dione. 

l-(3K6-aminoacetyI)aminophenyI)methyM-(2-carboxyethyl)-7-(6-aminohex 

10 l,4-ben2odia2apine-2^dione. 

l-(3-(6-guanidinoacetyl)aminophenyl)methyl-4-(2<arboxyethyl)-7-(5-guanidinopentyl^ 

dihydrc)-lH-l,4-ben2odia2apme-2^-d!one. 

l-(3-(4-guanidinobenzoyl)aminophenyI)methyI-4-(2<arboxyethyl)-7-^6-am 

dihydro-lH-l,4-ben2cxJia2apine-23-dione. 
15 l-{4-(6-aminopropionyI)amin()phenyI)methyl-4-{2<arboxyethyl)-7-(6-am 

lH-l;4-benzodiazapine-2^ione. 

l-(3-(4-aminobutyI)phenyl)methyl-4-(2<arbt>xyethyl)-7-(6-aminohexyl)-3^^ 
ben2odia2apine-2^-dione. 

l-(4<arboxyphenyI)methyl4-(2<arboxye%IV7-(6^aminohexy])-34-dihydro-lH-l,^ 
20 benzodiazapine-2^-dione. 



2. Nonpeptidyl ttyps inhibitors 

An alternative embodiment of the invention comprises a compound represented by 
jfbrmula VII capable of inhibiting binding of the osteoclast ttvPs receptor to its native in vivo 
25 ligands. 




(VII) 



where R2, r20, r22 k28 , and are defined above. 
30 Compounds represented by formula VII are potent inhibitors of the vitronectin- 

vitronectin receptor (Vn-VnR) interaction, typically yielding ICso's in a Vn-VnR .EUSA of 
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between 150 and 200 nM. These contpawnds show roughly a 20-fold selectivity when 
compared with the GPHbina -Pg inhibition. : - . 



5 D. Methods of Making 

Compounds of the present invention can be prepared by many methods, employwg^ 
standard chemical methodologies described and referenced in standard textbooks (e.g. March, • 
J. "Advanced Organic Chemistry" McGraw-Hfll, New York, 1977; CoUman, JJ., Hegedus, LS., 
Norton, J.R., Rnke, R.G. "Principles and Applications of Organotransition Metal Chemistry" 
10 University Science, Mill VaUey, 1987; Urock, R.C. "Comprehensive Organic Transformations" 
Verlag, New York, 1989). In the description that follows standard abbreviations as 
recommended by the Jotirmd of Organic Chemistry (see "Guidelines for Authors" in any volume) 
are employed unless otiierwise specified. 

1. The Q Group 

15 The nitrogen containing substituents Q or a precursor thereof may added to the linker 

L and the combination Q-L-, usually in protected form, may be bonded to ring A. 
Alternatively, Q or Q plus a portion of L may be added to L or a portion thereof after ring A 
and flie rest of the molecule have been formed. Q itself may be prepared and bonded to ring A 
by standard methods published in both the scientific and patent literature (see e.g. US patents; 

20 4,992342, 4,997,936,4,194,047,5/)03,076,5X)63,207,5,063,208, and 5/179,357, and references dted 
ttierein). 

In the description immediately following, addition of Q-L- to the benzene moiety of 
3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione is specified. It will be understood tiiat tiiese 
same procedures may be applied to other ring systems encompassed by formula I. 

25 2. The benzodiazepinedione 

The key intermediate is the substituted 3,4-dihydro-lff-l,4-benzodiazepine-2,5-dionel. 
The benzodiazepinedione 1 (R*H) may be prepared using a triply convergent approach from 
the isatoic anhydride 2, the b-alanine ester 3, and the a-haloacetyl halide 4 (Scheme 1). The 
benzodiazepinedione 1 (R=H) may be prepared using a doubly convergent approach from Ae 

30 isatoic anhydride 2 (R=H) and the substituted N-carbojgmrethyl b-alanine ester 5 (Scheme 2). 

Metfiods for preparation of the isatoic anhydrides 2, b-alanine esters 3, and a-halo 
acetyl halides 4 (Scheme 1), are known in the art and a number of tiiem are available from 
commercial sources such as Aldrich Chemical Co. A reaction sequence, similar to tiiat shown 
in Scheme 1 to prepare 3,4-dihydro-lW-l,4-benzodiazepine-2,5-diones has been previously 

35 described (Lee, CM. /. Heteroajclic Chew. 1: 235 (1964). Briefly, the isatoic anhydrides are 
converted to N-{2-aminobenzoyl)-b-alanine esters 6 by allowing 2 to react with 3, or its salt. In 
the presence an organic base. The isatoic anhydride 2 may be substihited or unsubstibited, but 
the 5-iodo isatoic anhydride is preferred (2, Ra=I). The b-alanine ester 3 may also be 
substituted or unsubstituted as the free amine or, more conveniently, as its salt (e.g. HCI). Fbr 
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example, the reaction may be carried out with b-alanine ethyl ester hydrochloride, ethyl 3- 
phenyl-3-aminopropionate p-tosylate, aspartyl-valine dibenzyl ester hydrochloride, or the like. 
Generally, the reaction is conducted in a dry polar aprotic solvent, such as dimethylformamide 
or the like, in the presence of an equimolar amount, or up to 30% excess, of a tertiary amine as 
5 the organic base, e.g. triethylamtne. Alternatively/ die reaction may be catalysed by 
dimethyJaminopyridine (Venuti, M.C. Synthesis 266 (1982)). The reaction requires between 
about OS to 4 hours at temperatures between about room temperature and lOO'C . Preferably, 
the reaction is conducted at 50'C for about 2 hours in dimethylformamide as the solvent. 

The products are isolated and purified by conventional methods, typically by solvent 

10 extraction into a compatible solvent. The product may be further purified by column 
chromatography or other appropriate methods. 

If the anilino nitrogen in N-(2-aminoben2oyI)-b-aIanine esters 6a is unsubstituted such 
that R=H, this position can be alkylated by allowing 6b (R=H) to react with a molar amount, 
but up to 50% excess, of an aikyl haiide to produce 6 {R^H), Generally, the reaction can be 

15 accomplished in a polar aprotic solvent, in the presence of a molar amount, or up to 50% excess, 
of an organic base. Preferably, the reaction will be conducted in dimethylformamide as solvent 
and 2,6-lutidine as the organic base. The reaction is allowed to proceed at temperatures 
between about room temperature to 200*C for about 0.5 hours to 2 days. Preferably, the 
reaction will be run at 80'C for 16 hours. The products are isolated and purified by 

20 conventional methods, typically by solvent extraction into a compatible solvent. The product 
may be further purified by column chromatography or other appropriate methods. 

Alternatively, 6 (R^^H) may be prepared by allowing 6a to react with an aldehyde or 
ketone, under dehydrating conditions, in the presence of a catalytic amount of acid followed by 
reduction with a trialkylsilane and a strong acid. Generally, the first of these reactions can be 

25 accomplished in a non-polar aprotic solvent, such as toluene, and an organic acid, such as p- 
toluenesulphonic acid at temperatures between 8l)-160*C for times between 1 to 60 mins. 
Preferably, the reaction will be conducted at reflux for 10 mins. The product may be isolated by 
crystallization or carried on to reduction without further purification. Reduction can be 
achieved by the addition of an excess of trialkylsilane, such as triediylsilane, in the presence of 

30 an excess of a strong acid, such as trifluoroacetic acid, at temperatures between -30 to 30*C for 
times between 05 to 48 hours with a non-reactive organic solvent, such as dichloromethane. 
Preferably, reduction is run at 0"C for 2 hours with dichloromethane as a co-solvent. The 
products are isolated and purified by conventional methods, typically by crystallization from 
suitable solvents. The product may be otherwise purified by solvent extraction into a 

35 compatible solvent followed by column chromatography or other appropriate methods. 

Conversion of N-(2-aminobenzoyl)-b-alanine esters 6 to the benzodiazepinedione 1 
(R^H) involves first the acylation of tlie anilino nitrogen, followed by a base promoted ring 
formation. The acylation reaction can be achieved by either reaction of 6 with an a-haloacyl 
haiide in the presence of an equimolar amount, or up to 30% excess, of an organic base, such as 
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triethylamine, or with an a-haloacid in the presence of an amide coupling reagent, such as 
diq^dohesgrlcarbodiimide. Acylation of 6 with an a-haloacyl hah'de may also be conducted in 
the absence of an organic base and can be run with water in a biphasic reaction system. 
Generally, these reactions are conducted in a pre-dried, non-reactive organic solvent, such as 
5 methylene chloride, diethyl ether, or tetrahydrofuran under a dry, inert atmosphere, such as 
nitrogen. Preferably, acylation with an a-halo acylhalide will be run in methylene chloride, 
whereas acylation with an a-halo-acid will be run in tetrahydrofuran. The reactions are 
allowed to run at temperatures between about 0*C to room temperature for times between 
about 0J5 to 24 hours. Preferably, the reactions will be allowed to run for 2 hours at room 
10 temperature. The products are isolated and purified by conventional methods, typically by 
solvent extraction into a compatible solvent Generally, further purification of tfie acylated 
products 7 is not required. 

CyclizaHon of the acylated N-(2-acylaminobenzoyl)-b-alanine esters 7 may be achieved 
by reaction with a base such as an alkah* metal alkoxide, hydride, or carbonate in a polar 
15 solvent at temperatures between about 0 and lOO'C for about 0.5 to 2 hours. For example, a 
solution of the N-(2-aminobenzoyI)-b-alanine ester 7 is commonly added over a period of 
approximately 15 to 60 minutes to a slurry of an alkali metal hydride in an appropriate solvent, 
cooled to O'C. 



20 



SCHEME 1 




M 



O 



CIHaN 



M' 



6b (R^H) 




or 

0 Ff CHO 

A.TsOH 

fi)TFA.Et3SiH 



6a 



NHR 
O 



M 

O 



96 




It is preferable that the solvent will be a polar aprotic solvent such as dimethylfomamide and 
^e alkali metal hydride be sodium hydride or calcium carbonate. Once the addition is 
5 complete, the reaction mixture is generally allowed to warm to room temperature and run for 
an additional 60 to 105 minutes after which the reaction is neutralized by the addition of a 
solution of an acid, such as 10% citric acid or the like, and tlie solvent evaporated. The product 
is then isolated by solvent extraction and furtlier purified by column chromatography. 

In Scheme 2, the substituted N-carboxymethyl b-alanine esters 5 are also known in the 

10 art and may be prepared in two steps by first reaction of an acrylate ester and a-amino acid 
ester to give 8, followed by selective conversion of the glycine ester group to its corresponding 
acid. For example, allowing glycine benzyl ester to react with ethyl acrylate in an alcoholic 
solvent such as methanol for about 1 day yields N-(carboxymethyI benzyl ester )-b-alanine ethyl 
ester. Removal of the benzyl ester by hydrogenation in the presence of a catalytic amount 10% 

15 palladium on carbon provides N-carboxymethyl-b-alanine ester 5 (M =H, R^^^ethyl). 

Preparation of the benzcKiiazepinedione 1 (R=H) may be accomplished by allowing 5 to 
react with 2 (R=H). The reaction can be conducted in either a 
SCHEME 2 




8 

20 polar aprotic solvent, such as dimethyl sulfoxide, or weak organic base, such as pyridine, at 
temperatures of 1()(>-2()0'C for about 2-86 hours. Preferably, the reaction will be run in pyridine 
at refluxing temperature for about 24 hours. Tlie prt)duct is then isolated by dilution with an 
appropriate organic solvent, such as ethyl acetate, and washed with aqueous acid, such as 10% 
citric acid, and aqueous base, such as saturated sodium bicarbonate. The products can be 

25 further purified by column chromatography or crystallization from an appropriate organic 
solvent to provide the compounds 1 (R=H). 
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Reaction Scheme 3 outlines the preparation of the compounds of the present invenhon 

from compound 9 [1 (R"=I)]. 

Conversion of the compounds having the structural formula 9 to compounds having 
the structural formula 10, provides those compounds classified in Groups 1 and 2. This may be 

5 accomplished by allowing 9 to react with an alkyne 11 in the presence of a palladium (U) salt, a 
copper a) salt, and an organic base. Preferably, the alkyne 11 is substituted in a way such that 
the Y group can be synthetically converted to the positively charged Q group of structural 
Formula 1. More preferably, the Y group is a protected formof the positively charged Q group 
of structural Formula I. For example, the alkyne may be a N-Boc-amino alkyne, a benzo or 

10 alkylnitrile alkyne, a nitrobenzo alkyne, or the like. L' is L less the functioiuil groups shown 
bdowm scheme 3. 

Generally, the reaction is allowed to run in a dry organic polar aprotic solvent, such as 
ethyl acetate or the like, to the exclusion of oxygen at temperatures between about 
SCHEMES 
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room temperature and 180'C for times beUveen about 2 and 48 hours. Preferably, the reaction 
will run with a catalytic amount of palladium(ll) salt at 10 molar percent and cupric(I) salt at 5 
molar percent A 2 fold excess of the alkyne 11 and a 5 fold excess of a tertiary amine as the 
organic base, such as triethylamine or the like, is preferred. For example, a mixture of the iodo 
arene 9, a 2 fold excess of the alkyne 11, 10 molar percent of bis(triphenylphosphine)paIladium 
dichloride, 5 molar percent cupric iodide, 5 fold excess of triethylamine, and ethyl acetate 
under a dry, inert atmosphere, such as nitrogen, is allowed run for about 2 hours. The product 
can be isolated by solvent extraction in to a suitable organic solvent, such as ethyl acetate, and 
washed with a solution of 10% ethylenediaminetetraacetic acid and tiie solvent evaporated. 
The products may be further purified by a>lumn chromatography. 

Preparation of the compounds classified in Groups 3 and 4 may be achieved by 
reduction of the alkyne moiet>' in compounds of the general fonnula 10 to yield the saturated 
compounds 12 by allowing the alkyne to stir under an atmosphere of hydrogen in the presence 
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of a small amount of palladium on carbon. Typically/ the reaction is run in an inert solvent, 
such as ethyl acetate, with ^ 5-10 molar percent by weight of 10% palladium on carbon at 
temperatures between about room temperature and 50*C for times between about 15 - 240 
minutes. Preferably, the reaction is carried out at room temperature for 1 hour. The products 
5 are isolated by filtration of the mixture through a filter agent, such as Celite®/ and evaporation 
of solvent. 
SCHEME 3, cent. 



10 




Conversion of the compounds of the general formula 10 or 12 in which Y is a N-itert- 
butoxycarbonyl) amino protected moiety (N-BOC) to the amino esters 13 can be accomplished 
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byallowingthematerial to«actwithastrongadd. GeneraHy, ti« reaction is carried out by 

mixing the N-BOC amino ester vnfh a large excess of concentrated solution of a strong acd, 
suchashydrogenchloride,dissolvedinanappropriateinertsolvent,suchasethyl acetate. The 
leactibn can be conducted at a temperature between about minus SO'C and room temperature 
5 for about 05 to 24 hours. The reaction can be run in the presence of a molar amount of 
tiiallcybilane, such as triethylsilane or the like. Preferably, the reaction will be carried out at 
room temperature for 2 hours with a molar equivalent of triethylsilane in ethyl acetate. The 
solvent is evaporated and the products can be further purified by high-pressure liqu.d 

chromatography using a reverse phase column. 
10 ConversionofthecompoundsofthegeneralfbrmulalOorlZinwhichtheYfunctional 

group is an arylnitrile to the amino esters 13 can be achieved by allowing the arylnitriles 10 or 
12 to react with dicobalt octacari^onyl in the presence of trimethylsilane. The reduction of a 
benzonitrile to a benzylamine is a known reaction (Mural, T.; Sakane, T.; Kato, S. Tetrahedron 
Lett 2& 5145^148[1985]) and is generally carried out in an inert solvent, such as toluene or the 
15 like at 60-C for 20 hours with an 8 molar percent of dicobalt octacarbonyl and a 10 fold excess 
of t^thylsilane. The solvent is evaporated and the resulting material diluted with methanol 
and allowed to react with a 5 fold excess of potassium fluoride. The products are then isolated 
by solventextraction and further purified high-pressure liquid chromatography usinga reverse 
phase column. 

20 Conversion of the compounds of the general formula 10 or 12 in which the Y functional 

group is a nitroarene, to the amino ester 13 can be executed by a selective reduction (Bellamy, 
FD.;Ou,K,TetrahedranLctt 25:839-842[1984l). The reaction b generally run with a five molar 
excess of stannous chloride dihydrate in either ethyl acetate or ethanol as the solvent at 
temperatures between about 50 and lOO'C for times between about 15-120 minutes under an 

25 inert atmosphere, such as nitrogen. Preferably, the reaction is carried out at 70-C in ethanol for 
approximately 30 minutes. The products are then isolated by solvent extraction and furtiner 
purified by high-pressure liquid chromatography using a reverse phase column. 

Conversion of the amino esters to their corresponding amino acids of tfie structural 
formula I involves saponification using well kno^vn conditions and reagents. For example, an 

30 aqueous solution of a strong alkali metal base, such as sodium hydroxide, lithium hydroxide or 
tfie like, is added to an alcoholic solution of the ester. Alcohols which may be used as tf>e 
solvent for this reaction may include, for example, methanol, ethanol, and isopropanol, but, 
metfianol is preferred. The preferred base is sodium hydroxide at a concentration between 
about 1 to 6N, though 2N is preferred. The reaction may be conducted at a temperature 

35 between about 0 to SO'C fur times between about 10 to 60 minutes. Preferably, the reaction is 
carried out at room temperature for 30 minutes after which the reaction is neutralized with a 
concentrated solution of a strong acid, such as hydrochloric add or the like, and the solvent 
evaporated. The products are isolated by high-pressure liquid chromatography using a reverse 
phase column. 
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The conversion of the amino acids to their corresponding guanidino acids of the 
structural formula I is a known reaction (Kim, K. Lin, Y.-L.; Mosher, H.S. Tetrahedron Lett, 3183- 
3186 [1988]). The reaction can l:>e accomplished by allowing the amino acid to react with 
aminoiminomethanesulfonic acid. Generally, the reaction can be conducted with a equimolar 
5 to a 10 fold molar excess of aminoiminomethanesulfonic acid at temperatures between 0 to 50*C 
for times between about 15 to 120 minutes in a polar protic solvent, such as methanol, water or 
the like. The solution, prior to tiie addition of aminoiminomethanesulfonic acid, may be made 
neutral or basic by the addition of weak base, such as an alkali metal carbonate. Preferably, for 
alkyl amines the amino acid will be allowed to react with a 5 fold excess 

10 aminoiminomethanesulfonic acid at room temperature for 30 minutes with 5% potassium 
bicarbonate in water as the reaction medium, whereas for aryl amines the amino acid will be 
allowed to react with an equimolar amount of aminoiminomethanesulfonic acid at room 
temperature for 1 hour in methanol. Generally, the reaction mixture will be made acidic by the 
addition of a dilute solution of an acid, such as acetic acid and the solvent evaporated. The 

15 products are isolated by high-pressure liquid chromatography using a reverse phase column. 

Preparation of the compounds classified as Groups 4-11 may also be prepared from the 
key intermediate 9. Conversion of the iodoarene 9 to a syntlietic precursors of those 
compounds found in Groups 5-1 1 namely compounds 15-18, may be accomplished by a 
multistep reaction sequence (Scheme 4). First, the iodoarene is carbonylated in an alcoholic 

20 solvent (R'OH) under a carbt^n monoxide atmosphere utilizing a palladium (0) catalyst. The 
alcoholic solvent (R'OH) must be chosen so as to allow for the selective removal of the R' group 
of the diester 14. For example, when R' = CH3 and R*^= tert-butyl the alcoholic solvent is 
methanol, and this methyl ester functionality in 14 can be removed by mild basic hydrolysis to 
afford acid 15. The treatment of 15 with a molar equivalent of diphenylphosphoryl azide and a 

25 molar equivalent of a tertiary amine such as triethylamine at room temperature in a non-protic 
solvent such as dichloromethane affords the isocyanate 16. This may be hydrolyzed to the 
amine 17 by the addition of water to a solution of 16 in tetrahydrofuran at room temperature. 
Finally, conversion of the aniline 17 to its corresponding diazonium salt by treatment with 
nitrous acid and subsequent heating of the diazonium salt in the presence of water produces 

30 the phenol 18. 
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Schemes 5 and 6 depict methods that may be used to introduce the Unking groups of 
compounds classified as Groups 4-11 onto the benzodiazepinedione nucleus. For example, 
preparation of the biaryl adducts 19, precursors of Group 5 type compounds, may be 
accomplished by allowing 9 to react with substituted aryl molecules 20, where Y and U are 
defined as above, in the presence of palladium(0). Allowing the carboxylic add 15 to react with 
an amine 21 or alcohol 22 in the presence of a dehydrating reagent, such as 
dicydohexylcarbodiimide (DCQ or the like, will yield the amide 23 and ester 24, forerunners of 
Group 10 and 11 type aimpounds, respectively. Similarly, 25 can be prepared from the aniline 
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17 by reaction with a carboxylic acid 26 in tl^e presence of a coupling reagent, such as DCC or 
the like. Compounds of the general formula 25 are precursors of Group 5 type compounds. 
SCHEMES 




Conversion of aniline 17 into its corresponding urea 27 or carbamate 28 (Scheme 6) may 
be accomplished by reactitJn of the isocyanate 16 in the presence of an amine 21 or alcohol 22, 
respectively. Treatment of the phenol 18 with phosgene and an amine 21 or alcohol 22 yields 

15 the carbamate 29 and carbtinate 30, respectively. Reaction of a sulfonylhalide 32 with either the 
aniline 17 or phenol 18 would produce the corresponding sulfonamide 33 and sufinyl ester 34, 
respectively. Allowing the phenol 18 to react with an alcohol 22 in the presence of 
diethylazodicarboxylate and tri phenyl phophine will furnish 31, a precursor to Group 12 type 
compounds. The product 27 is a synthetic precursor to those compounds classified as Group 7, 

20 product 28 is a forerunner to Group 6 type compounds, product 29 will give rise to Group 8 
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type compounds, whereas, product 30 is a precursor to Group 9 type compounds. Products 33 
and 34 are precursors to Group 15 and 16, respectively, 
SCHEME 6 
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Scheme 7 depict methods that may be used in the preparation of the compounds classified as 
Groups 13, 14, 17 and 18. Diazotization of the aniline 17, by the reaction of 17 with nitrous acid, 
followed by treatment with sulfur dioxide in the presence of cupric chloride (Gilbert, Synthesis, 
1969, 1-10) yields the sulfonyl chloride 35. Reaction of 35 with either the amine 21 or the 
alcoho) 22 will provide the synthetic precursor to Groups 13 and 14, respectively, namely, the 
suphonamide 36 and sulfinyl ester 37. The diazonium salt prepared by diazotization of 17 
when allowed to react with oximes in the presence of copper sulphate and sodium sufite will 
give the corresponding oxime 38, which can be readily hydrolyzed to yield the aryl ketone 39 
(Beech, /. Chem. Soc, 1954, 1297). ammensen reduction of the ketone 39 using zinc amalgam and 
aqueous hydrogen chloride gives rise to the benzyl adduct40 (Vedejs, Org, React. 1975, 22, 401). 
The pnxiucts 39 and 40 are precursors to the compounds classified as Groups 17 and 18, 
respectively. 
SCHEME? 




i) NaNOj. H2SO4 

ii) SO2, CuClg 




-COaR" 
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0 NaNOj. H2S04 
ii) CuSO^ Na^ Oa 




iii) H30* 




3S R 



ZnHg 



HCI(aq) 



39 R 



Each Of the protected precursorslS,23,24, 25, 27,28, 29,30,31, 33,34,36. 37,39,and 40 
may be treated in a similar way as described above for compounds 10 and 12 (Scheme 3) to 
prepare the compounds encompassed by thfe invention. 

3. Other "6-r Fused Ring Systems 

Other -e-r fused ring systems where each T, U, or G of formula I is independently 
selected from NH,N,NR,C=X.CR2,CHR,CH2,CR,CH,0,S,SO,orS02canbepreparedby 

nnethods known in theart.Toprovideguidance,however,spedficrepresentativesyntheUc 
routes are provided in scheme 8. It wiU be unde«tood that other synthetic routes may be 
preferred when specific substituents or T-U-G are targeted. 
SCHEMES 
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2) BrCHjCOBr 

3) CS2C03,DMF 
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1) p. A/^"^^^ J 



NaHCOa 



2) xylenes, A 

3) ^''^^Y^"' 
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R-7- 
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(42) 



1) H2.PCI/C 



2) NaH, 



R-f- 




(lA) 



1) H2NNH'^''"'**^''''''^0R< 

2) R^-COCI 



R-T- 




CO,R' 



R' 



(44) 



(lA) 



1) 



H2NNH^''""^'*-^^0Ri 



2) R^-CHO 



R-r- 



CO,R^ 




(lA) 



10 



1) 



H2NNH''^^'>'^^0Ri 



2) COCI2 



RH- 



COoR^ 




(lA) 



1) HjNNH 



O 



0R< 



R-i- 



2) R2-C0CI 

3) dehydrate 



CO2R' 
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0 



0 2) K2CO3. R^i 




(HPA) 



1) K2CO3, R^Br 



2) NaBH4 o 

3) H2NNH''''^'"^-^0R' 



COaR^ 




(HPA) 



1) KaCOsr R^Br 

2) CH2N2^ HGI 



3) H,N 

I 

4) K2CJO3 



OR' 



, DCC 



R^ 



CO9R' 




o 

11 pQ pi 

(J^'^'^Y'^Nh'^^ ^ 1)A[Cl3.R^C0CI 



(B) 



2) NaBH4 

3) CH20. NaHCOa 
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1) AICI3. R'coa 

2) NaBH4 



R-T- 




COjR^ 



(51a) 



CO,R' 



(B) 



RH- 



3) TsCI. Pyridine 

4) NaaS 

5) CH2O. NaHCOa 




{51b) 
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R-r 




1) LBA. R^Br 

2) ZrVHg. HCI 
3^ SOCb ■ AlCI, 



4) NaN3,Cl3CC02H 
COOH 

5) K2C03,DMF, -^^COJeV 

6) CrOs, HOAc 



n-T- 



(J. Chem. Ed. 53:488 (1976)) 



10 



7) PhaPR'^Br. NaH 

8) H2. Pd/C 



COoR' 





109 



wo 93/08174 



(55) 



DBU,A 



R-T- 




PCT/US92/08788 
COaR^ 



R-n- 




1) R^COaAlQa 

2) Zn/Hg,HCl 

°" 3) 2eqLDA,R ^C0Q 

0 



COoR' 



- R-7- 



4) "2i 



H,NNH 



0R\ DCC 




10 



(57) 



NaCNBHa, TFA 



COaR^ 




O 



(A) 



(see 41) 



1) 



K2CJ03 



2) O3 , DMS 

3) dehydrate (benzene, heat) 



R-h 



CO2R' 
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(P) 




1) Hjl 



H,N OR' . 



2) R^NH^ , A 

3) HjCO, A 




i 

> 



CO,R' 



(54. where R3=H) 



10 



CrOa . HOAc 



CO2R' 





NH 



1) HN3. PPha, DEAD 



OH 2) SnCl2 , MeOH 

|1^3 (See51a) 3) ^^^(OEDa. A 



COgR^ 



R-T- 
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.COjR^ Jl OH 



2) AcgO. A 



R-7- 




R-ir 




NH 



1) TsCI, pyridine 

2) R'OjC. ^COaR' 



R-r 



R3 



3) aq.NaOH 
(See 51 a) 4) H+, A 
5) AC20,A 



CO,R^ 




(65) 



CO,R' 



1) NBS, benzoyl peroxide, 

2) DBU 



R-r- 




10 



(A) 



COaR^ 



(COa)2,Et3N 



R-r 




R3 



/ o 



(A) 



COoR^ 



1) CI^^S02CI 

2) NaH 



R3 



N-'^Q (68) 
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(S) 



OH 

1) R.Js^NH2, 



COjRi 



DCC 



2) PPh3, DEAD B- 

3) i^^COjRi . K2CO3. DMF 





OH 

1) R^""'^ 



CO,R< 



NH, 



CI 



SH 



2) PPh3. DEAD 

3) ^S^COjR' , K2CO3. DMF 



4) m-CPBA 
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1) NaH,R2| 

2) EtsOBF* 



3) 

4) H2CO, A 



OR' 




10 



15 



20 



25 



Starting reagents employed in scheme 8 are either commercially available or readily 
sjmthesized by known procedures. 

4. Isomeric Products 

In products of Formula I carbon atoms bonded to four nonidentical subsHtuents are 
asymmetric. Accordingly, the compounds may exist as dfastereolsomers, enantiomers or 
mixtures thereof. The syntheses described above may employ racemates, enantiomers or 
diastereomers as starting materials or intermediates. Diastereomeric products resulting from 
such syntheses may be separated by chromatographic or crystallization methods. Likewise, 
enantiomeric product mixtures may be separated using the same techniques or by other 
methods known in the art Each of the asymmetric carbon atoms, when present in compounds 
of Formula I, may be in one of two configurations (R or S) and both are within the scope of the 
present invention. 
E Pharmaceutical Compositions 

The compounds described in this invention may be isolated as the free acid or base or 
converted to salts of ^rious inorganic and organic acids and bases. Such salts are within the 
scope of this invention. Examples of such salts include ammonium, metal salts like sodium, 
potassium, calcium and magnesium; salts with organic bases like dicyclohexylamine, N- 
methyl-I>glucamine and the like; and salts with amino acids likearginine or lysine. Salts with 
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inorganic and organic acids may be likewise prepared, for example, using hydrochloric, 
hydrobromic, sulfuric, phosphoric, trifluoroacetic, methanesulfonic, malic, maleic, fumaric and 
the like. Non-toxic and physiologically compatible salts are particularly useful although other 
less desirable salts may have use in the processes of isolation and purification. 
5 A number of methods are useful for the preparation of the salts described above and 

are known to those skilled in the art For example, reaction of tiie free acid or free base form of 
a compound of Formula I with one or more molar equivalents of the desired add or base in a 
solvent or solvent mixture in which the salt is insoluble; or in a solvent like water after which 
the solvent is removed by evaporation, distillation or freeze drying. Alternatively, the free acid 

10 or base form of the product may be passed over an ion exchange resin to form the desired salt 
or one salt form of the product may be converted to another using the same general process. 

. In the management of thromboembolic disorders the compounds of this invention may 
be utilized in compositions such as tablets, capsules or elixirs for oral administration; 
suppositories for rectal administration; sterile solutions or suspensions for injectable 

15 administration, and the like. Animals in need of treatment using compounds of this invention 
can be administered dosages that will provide optimal efficacy. The dose and method of 
administration will vary from animal to animal and be dependent upon such factors as weight, 
diet, concurrent medication and other factors which those skilled in the medical arts will 
recognize. 

20 Dosage formulations of the nonpeptidyl inhibitors of the present invention are 

prepared for storage or administration by mixing the inhibitor having the desired degree of 
purity with physiologically acceptable carriers, excipients, or stabilizers. Such materials are 
non-toxic to the recipients at tlie dosages and CDOcentrations employed, and include buffers 
such as phosphate, citrate, acetate and other organic acid salts; antioxidants such as ascorbic 

25 acid; low molecular weight (less than about ten residues) peptides such as polyarginine, 
proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as 
polyvinylpyrrolidinone; amino acids such as glycine, glutamic acid, aspartic acid, or arginine; 
monosaccharides, disaccharides, and other carbohydrates including cellulose or its derivatives, 
glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol 

30 or sorbitol; counterions such as sodium and/or nonionic surfactants such as Tween, Pluronics 
or polyethyleneglycol. 

Dosage formulations of the nonpeptidyl inhibitors of the present invention to be used 
for therapeutic administration must be sterile. Sterility is readily accomplished by filtration 
through sterile filtration membranes such as 0.2 micron membranes. Nonpeptidyl inhibitor 

35 formulations ordinarily will be stored in lyophilized form or as an aqueous solution. The pH of 
the cyclic inhibitor preparations typically will be between 3 and 11, more preferably from 5 to 9 
and most preferably from 7 to 8. It will be understood that use of certain of the foregoing 
excipients, carriers, or stabilizers will result in Ihe formation of cyclic polypeptide salts. While 
the preferred route of administration is by hypodermic injection needle, other methods of 
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administnition are abo anticipated such as suppositories, aerosols, oral dosage formulations 

and topical formulations such asointments, drops and dermal patches. 

Therapeutic nonpeptidyl inhibitor formulations generally are paced into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a stopper 
5 pierceable by hypodermic injection needle. 

Therapeutically effective dosages may be determined by either in vitro or in vivo 
methods. For each particular nonpeptidyl inhibitor of the present invention, individual 
determinations may be made to determine the optimal dosage required. The range of 
therapeuticaUy effective dosages will naturally be influenced by the route of admimstirabon. 
10 For injection by hypodermic needle it may be assumed the dosage is delivered into ti.e body's 
fluids. For other routes of administration, the absorption efficiency must be individually 
determined for each inhibitor by methods well known in pharmacology. 

The range of therapeutic dosages is from about 0.001 nM to 1.0 mM, more preferably 
from 0.1 nM to 100 mM, and most preferably from 1.0 nM to 50 mM. 
15 Typical formulation of compounds of Formula I as pharmaceutical compositions are 

discussed below. 

About 0.5 to 500 mg of a compound or mixture of compounds of Formula I, as the free 
add or base form or as a pharmaceutically acceptable salt, is compounded with a 
physiologically acceptable vehide, carrier, excipient, binder, preservative, stabilizer, flavor, etc, 

20 as called for by accepted pharmaceutical practice. The amount of active ingredient m these 
compositions is such that a suitable dosage in the range indicated is obtained. 

Typical adjux-ants which may be incorporated into tablets, capsules and the like are a 
binder such as acacia, com starch or gelatin; an excipient such as microcrystalline cellulose; a 
disintegrating agent like com starch or alginic acid; a lubricant such as magnesium stearate; a 

25 sweetening agent such as sucrose or lactose; a flavoring agent such as peppermint, wintergreen 
or cherry. When the dosage form is a capsule, in addition to tiie above materials it may also 
contain a liquid carrier such as a fatty oil. Other materials of various types may be used as 
coatings or as modifiers of the physical form of th^ dosage unit. A syrup or eKxir may contain 
the active compound, a sweetener such as sucrose, preservatives like propyl paraben, a 

30 coloring agent and a flavoring agent such as cherry. Sterile compositions for injection can be 
formulated according to conventional pharmaceutical practice. For example, dissolution or 
suspension of the active compound in a vehicle such as water or naturally occurring vegetable 
oil like sesame, peanut> or cottonseed oil or a synthetic fatty vehicle like ethyl oleate or the like 
may be desired. Buffers, preserN-atives, antioxidants and the like can be incorporated according 

35 to accepted pharmaceutical practice. 
F. Platdetlnhibition Assays 

Evaluation of the Formula I inhibitors of the fibrinogen-platelet interaction is guided by 
in vitro receptor binding assays and in vitro platelet aggregation inhibition assays. 
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In-vitro biological activity of the compounds of Formula I are monitored using a 
modified fibrinogen-GPIlbllla EUSA based on the method of Nachman and Leung (/. C/m. 
Invest. 69:263-269 (1982)) which measures the inhibition of fibrinogen binding to purified 
human platelet GPIIbllla receptor. Human fibrinogen is prepared by the method of Lipinska, 
5 et al {/. iMh, Clin. Med, 84:509-516 (1974)). Platelet (SPIIbHIa ^ prepared by the method of 
Fitzgerald, et al, Ami Biochem,,lSl:l69-l77 (1985). 

Briefly, microtiter plates are coated with fibrinogen (10 mg/ml) and then blocked with 
TACTS buffer containing 05% bovine serum albumin (BSA). (TACTS buffer contains 20mM 
Tris.HCl/ pH 7.5, 0.02% sodium azide, 2 mM calcium chloride, 0.05% Tween 20, 150 mM 

10 sodium chloride.) The plate is washed with phosphate buffered saline (PBS) containing 0.01% 
Tween 20 and the sample to be determined added, followed by addition of solubilized GP 
Ilbllla. receptor (40 mg/ml) in TACTS, 0.5% BSA. After incubation, the plate is washed and 1 
mg/ml of murine anti-platelet monoclonal antibody AP3 ( Newman et al.. Blood 65:227-232 
(1985)) is added. After another wash a goat anti-mouse IgG conjugated to horseradish 

15 peroxidase is added. A final wash is performed and developing reagent buffer (10 mg o- 
phenylenediamine dihydrochioride, 0.0212% hydrogen peroxide, 0.22 mM citrate, 50 mM 
phosphate, pH 5.0) is added and then incubated until color develops. The reaction is stopped 
with IN sulfuric acid and the absorbance at 492 nm is recorded. 

In addition to the GPIlbHIa ELISA assay, platelet aggregation assays may be performed 

20 in human platelet rich plasma (PRP). Fifty milliliters of whole human blood (9 parts) is dravm 
on 3.6% sodium citrate (1 part) from a donor who has not taken aspirin or related medications 
for at least two weeks. The blood is centrifuged at 160 x g for 10 min at 22^ C and then allowed 
to stand for 5 min after which the PRP is decanted. Platelet poor plasma (PPP) is isolated from 
the remaining blood after centrifugation at 2000 x g for 25 min. The platelet count of the PRP is 

25 adjusted to ca. 300,000 per microliter with PPP. 

A 225 mL aliquot of PRP plus 25 mL of either a dilution of the test sample or a control 
(PBS) is incubated for 5 min in a Chrono-log Whole Blood Aggregometer at 25 C. An 
aggregating agent (collagen, 1 mg/ml; U46619, 100 ng/ml; or ADP, 8 mM) is added and the 
platelet aggregation recorded. 

30 Without further description, it is believed that one of ordinary skill in the art can, using 

the preceding description and illustrative examples, make and utilize the present example to 
the fullest extent. The following working examples therefore, specifically point out preferred 
embodiments of the present invention, and are not to be construed as limiting in any way the 
remainder of the disclosure. 
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EXAMPLES 
Example 1 

COaH 




5 i.methyl-4-(2-carbox!fethylh7-(S-ami»o.l-peniynyl)-3,l-di^^^ 

2fi-dione trifluoraeetate. 

a) To a mechanicaUy stirred solution of 263 grains of 5-iodo-2-ainino benzoic acid (0.1 
mol), 10.6 grains of sodium carbonate (0.1 mol), and 250 mL water, cooled to O'C was slowly 
added, OM an addition funnel, SOmL of a 1.93M solution of phosgene in toluene. After2hours, 

10 the precipitated product was isolated by filtration. The solids were washed with 200mL 
water, 300mL of a 1:1 mixture ethanol and ether, 200mL of ether, and dried under vacuum to 
yidd 243 grams (84%) of 5-iodoisatoic anhydride (264-268-C, decomposition). 

b) A magnetically stirred solution of 5 grams of 5-iodoisatoic anhydride (0.0173 mol), 
15 5.85 grams of b-alanine benzyl ester tosylate (0.0173 mol), 35mL pyridine, and 05 of 

dimethylaminopyridine (0.0041 mol) was heated to BO'C for 2 hrs. The reaction mixture was 
allowed to cool to room tempetahire and concentrated in vaaio. The resulting residue was 
dissolved in lOOmL elhyl acetate and washed 2X50mL of 10% cuprlc sulfate, lX50mL sat 
sodium bicarbonate, IX SOmLbrine, dried oversodium sulfate, ffltered and concentrated in 

20 vaaio. The product was further purified by column chromatography, using silica gel, eluting 
with a 1;1 mixture of ethyl acetate and hexane (TLC, Si02, 1:1 EtOAc/hexane, Rf=0.65, un 
positive) to yield 1.85 grams (25%) of N-(2-amino-5-iodobenzoyl)-b-alanine benzyl ester. 
NMR (CDa3 , dlMS) 754 (IH, d, 4JhH = 2Hz, Ar-H (KZON), 7.42 (IH, dd, 3JhH=9Hz, 
4jhh=2Hz, Ar-H p-CON). 738-732 (5H, s, ArH Ph), 6.65 (IH, bt, 3JhH=6Hz, CONH), 6.46 

25 (IH, d, 3JhH=9Hz, Ar-H m-CON), 5.16 {2H, s, OCH2), 3.68 (2H, q, 3JHH=6Hz, NCH2), 2.69 
(2H, t, 3JhH"6Hz, CH2CO2). NMR (CDa3,dTMS) 172.4, 167.8, 148.2, 140.6, 135.6, 1355, 
1287, 128.4, 1283, 1193, 118.1, 763, 66.7, 35.2, 34.0. 

Using the abo\'e procedure, but substituting the appropriate 3-aminoproprionate 
allgrl ester for b-alanine efliyl ester and N-subsbtufed-S-iodo-isatoic anhydride for 5- 

30 lodoisatoic anhydride there may be prepared, for example, the following compounds: 
ethyl N-(2-amino-5-iodobenzoyl)-3-amino-3-methylpropanoate, 
ethyl N-(2-amino-5-iodobenzoyl)-3-amino-3-phenylpropanoate, 
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ethyl N-(2-amino-5-iodobenzoyl)-3-arninc>-3-(3-(methoxycarbonyl)phenyl)propanoate, 
^-butyl N-[N-{2-amino-5-iodoben2oyl)-L-(b-ben2yI)-aspartinate, 
ethyl N-[N-(2-amino-5-iodoben2oyI)-L-aspartyl-(b-benzyl ester)]-glycinate, 
ethyl N-[N-(2-ainino-5-iodoben2oyl )-L-aspartyl-(b-ben2yl ester)]-valinate, 
5 ethyl N-[N-(2-amino-5-iodoben2oyl)-L-aspartyl-(b-ben2yl ester)l-phenylalaninate, 
ethyl N-{2-(N-methyl)-amino-5-iodoben2oyl)-3-amino-3-inethylpropanoate, 
ethyl N-(2-(N-methyl)-amino-5-iodoben2oyI)-3-ainino-3-phenylpropanoate, 
ethyl N-(2-(N-methyl)-amino-5-iodobenzoyI)-3-am5no-3-(3- 
(methoxycarbonyl)phenyl)propanoate, 
10 t-butyl N-[N-[2-(N-methyl)-amino-'5-iodoben2oyl]-(±)-(b-benzyl)-aspartinate, 

ethyl N-[N-(2-(N-methyl)-amino-5-iodobenzoy])-(±)-aspartyl-(b-benzyl ester)]-glycinate, 
ethyl N-[N-(2-(N-methyl)-amino-5-iodoben2oyl)-(±)-aspartyl-(b-benzyI ester)]-valinate, 
ethyl N-[N-(2-(N-methyI)-amino-5-iodoben2oyl)-(±)-aspartyl-(b-benzyI ester)]- 
phenyialaninate, 

15 ethyl N-(2-(N-phenyl)-amino-5-iodobenzoyl)-3-amino-3-methylpropanoate^ 
ethyl N-(2-(N-phenyl)-amino-5-iodobenzoyI)-3-amino-3-phenylpropanoate, 
ethyl N-(2-{N-phenyl)-amino-5-iodoben2oyl)-3-amino-3-[3- 
(inethoxycarbonyl)phenyl]propanoate, 

f-butyl N-[N-[2-(N-phenyl)-amino-5-iodobenzoyl]-(±)-(b-ben2yl)-aspartinate, 
20 ethyl N-[N-(2-(N-phenyl)-amino-5-iodobenzoyl)-(±)-aspartyl-(b-benzyl ester)]-glycinate, 
ethyl N-[N-(2-(N-phenyl)-amino-5-iodobenzoyl)-(±)-aspartyl-(b-benzyl ester )]-valinate, 
ethyl N-[N-(2-(N-phenyl)-amino-5-iodobenzoyl)-(±)-aspartyl-(b-benzyl ester)]- 
phenylalaninate, 

ethyl N-(2-(N-ben2yl)-amino-5-iodobenzoyl)-3-amino3-methylpropanoate, 
25 ethyl N-{2-{N-benzyl)-amino-5-iodoben2oyl)-3-amino-3-phenylpropanoate, 
ethyl N-(2-{N-ben2yl)-amino-5-iodobenzoyl )-3-amino-3-(3- 
(methoxycarbonyOphenyOpropanoate, 

Nbutyl N-[N-[2-(N-benzyl)-amino-5-iodobenzoyl]-(±)-(b-benzyI)-aspartinate, 
ethyl N-[N-(2-(N-benzyl)-amino-5-iodoben2oylH±)-aspartyI-(b-benzyl ester)] -glycinate, 
30 ethyl N-[N-(2-(N-benzyl)-amino-5-iodobenzoyJ)-{±)-aspartyl-(b-benzyl ester)]-valinate, 
ethyl N-[N-(2-(N-benzyl)-amino-5-iodobenzoyl)-{±)-aspartyl-(b-benzyl ester)]- 
phenylalaninate, 

ethyl N-(2-(N-isopropyl)-amino-5-iodoben2oyl)-3-annino-3-methylpropanoate, 
ethyl N-(2-(N-isopropyl)-amino-5-iodoben2oyl)-3-amino-3-phenyipropanoate, 
35 ethyl N-(2-(N-isopropyl)-amino-5-iodoben2oyl)-3-amino-3-(3-(methoxycarbonyl)phenyl) 
propanoate, 

t-butyl N-[N-[2-(N-isopropyl)-amino-5-iodoben2oyl]-(±)-(b-ben2yI)-aspartinate, 
ethyl N-[N-(2-(N-isopropyl)-amino-5-i()doben2oyl)-(±)-aspartyl-(b-benzyl ester)]- 
glycinate, 
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ethyl N-[N-^-(N-isopropyl)-ammo-5-iodoben2oylM±)-aspartyl-(b-benzyl ester)]- 
valinate, 

efliyl N^N-^-(N-isopropyl)-amino-5-iodoben2oyI)-(±)-aspartyl-(b-benzyl ester)]- 
phenylalaninate, 

5 

c) A magnetically stirred solution of 0.848gram of N-{2-ainino.5-iodobena)yl)-b- 
alanine ethyl ester (2.0 mmol), 035mL 2^1utidine (3,0 mmol), ai9mL methyl iodide (3.0 
mmol), and 15mL dimethylformamide was heated to SO'C for 15 hours. The reaction mixture 
was aBowed to cool to room temperature and concentrated in maio. The resulting residue was 

10 dissolved in 75mL ethyl acetate and washed IXSOmL 10% dtric add, IXSOmL sat sodium 
bicarbonate, IXSOmL brine, dried over magnesium sulfate, filtered and concentrated in vacuo. 
The resulting oil was fiirflier purified by column diromatography, using silica gel, eluting 
with a solvent gradient of 35/65 ethyl acetate/hexane to 65/35 ethyl acetate/hexane (TLC, 
Si02, 1:1 EtOAc/hexane, Rf=0.84, un positive) to yield 305 mgs (35%) of N-(2-methylamino- 

15 5-iodobenzoyI)-b-aIanine benzyl ester . 1h NMR (CDCI3 , dTMS> 7.56 (2H, m, Ar-H o,p- 

CON), 7.43 (IH, bq, 3JhH=5Hz, NHMe), 738-732 (5H, s, ArH Ph), 6.62 (1H> bt, 3JhH=6Hz, 
CONH), 6.42 (IH, d, 3JhH=9Hz, Ar-H m-CON), 5.16 (2H, s, OCH2), 3.64 (2H, q, 3JhH=6Hz, 
NCH2),'2.81 (3H, d, 3JhH=5H?, NCH3), 2.64 (2H, t, 3jhh=6Hz, CH2CO2). ^^C NMR 
(CDa3,d1MS) 172.4, 1684, 148.8, 141-0, 1355, 128.7, 128.4, 1283, 1173, 113.4, 74.1, 66 J, 35.2, 

20 34.0,29.6. 

d) To a magnetically stirred solution of 0305 grms of N-(2-meaiylainino-5- 
iodobenzoyl)-b^lanine benzyl ester (0.69 mmol), 3 mL methylene chloride, and 0.144mL 
triethylamine (1.04 mmol), cooled to -SO'C under an atmosphere of nitrogen was slowly added 

25 0.09 mL of a-bromoacetylbromide (1.04 mmol) as a solutton in 2mL methylene chloride. The 
reaction mixture was allowed to warm to room temperature and stir for 2 hours. The mixture 
was diluted with 40mL methylene chloride and washed with 1X50 10% dtric acid, 1X50 sat. 
sodium bicarbonate, dried over sodium sulfate, filtered and concentrated in vacuo. The 
resulting residue was dissolved in 3mL dimefliylfbrmamide and added, ma an addition 

30 funnel, to a slurry of 25 mgs sodium hydride (1.04 mmol) in 2mL dimethylformamide that was 
cooled to O'C After 2 hours, the mochire was poured over 50mL of an ice cooled solution of 10% 
dtric add and extracted witti 3X40mL ethyl acetate. The combined organic layers were 
washed with lX50mL sat sodium bicarbonate, dried over magnesium sulfate, and 
concentrated in vacuo. The resulting residue was further purified by column chromatography, 

35 using silica gel, eluting with a solvent gradient of 40:60 ethyl acetate/hexane to 7030 ethyl 
acetate/hexane to yield 0.16 gms (49%) of l-methyl-4-(2-carboxyethyl)-7-iodo-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione benzyl ester (TLC, Si02, 1:1 ethyl acetate/ hexane, 
Rf=0.48, un positive). NMR (CDOs , dTMS) 8.15 (IH, d, '*JhH=2Hz, Ar-H (MZON), 7J8 
(IH, dd, '*JhH=2Hz, 3JhH=9Hz, Ar-H pCON), 6.90 (IH, d, 3JhH=9Hz, Ar-H m-CON), 5.1 
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(2H, s, 0012), 3.92 (IR 2jpjH=i4H2, COCHHN), 3.90 (2H, t, 3JhH=8H2, NCHj)^-^^ 
(IH, d, 2Jhh=14Hz, COCHHN) 3.27 (3H, s, NCH3), 2.82 (IH, dt, 2JHH=19Hz, 3JhH=9Hz, 
CHHCO2), 2.68 (IH, dt, 2Jhh=19Hz, -"^JhH^^Hz, CHHCO2). 

Using the above procedure, but substituting the appropriate N-(2-amino-5- 
5 iodobenzoyl)-b-aianine alkyl ester for N-(2-methylamino-5-iodobenzoyl)-b-alanine benzyl 
ester and a-substituted-a-halo acetyl halide for a-bromo acetyl bromide there may be 
prepared, for example, the following compounds: 

l-methyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione, 
10 l.methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione, 

(±)-l-methyM-[2-(l-e-butoxy-4-benzyIoxy)succinyl)]-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione, 

(±)-l-methyI-4-[2-(l-benzyloxygiycinyl-4-benzyloxy)succinyl)]-7-iodo-3,4-dihydro-lH-l,4- 

15 benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-benzyioxyvaIinyl-4-benzyioxy)succinyl)]-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione, 

(±)-l-methyI-4-[2-(l-ben2yIoxyphenylalanyI-4-benzyloxy)succinyI)]-7-iodo-3,4-dihydro- 

lH-l,4-ben2odiazepine-2,5-dione, 
20 l-phenyl-4-{3-ethoxy-l-methyl-3-oxo-l-propy!)-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione, 

l-phenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione, 

(±)-l-phenyl-4-[2-(l-f-butoxy-4-benzyIoxy)succinyl)]-7-iodo-3,4-dihydro-lH-l,4- 

25 benzodiazepine-2,5-dione/ 

{±)-l-phenyl-4-[2-(l-ben2yioxyglycinyl-4-benzyloxy)succinyl)]-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione, 

(±H-phenyl-4-[2-(l-benzyloxyvaIinyl-4-benzyloxy)succinyl)]-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione, 
30 (±)-l-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-iodo-3,4-dihydro- 

lH-l,4-benzodiazepine-2,5-dione, 

l-benzyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione, 

l-benzyl-4-(3-ethoxy-l-phenyl-3H>xo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 

35 benzodiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-^butoxy-4-benzyloxy)succinyl)]-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione, 

(±)-l-benzyI-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione. 
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(±)-l-benzyl.4-[2-{l-ben2yloxyvaIinyl-4-benzyloxy)succinyl)l-7-iod^^^ 

benzodia2epine-2^-dione, 

(±H-ben2yl-4-[2-{l-ben2yIoxyphenylalanyI-4^)enzyloxy)saccinyI)]-7-i()do-34-d*^^ 

lH-l,4-benzodia2epine-2^-dione, 
5 i.isopropyl-4-(3-ethoxy-l-inethyl-3-oxo.l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2^dione, 

l-isopropyI-4-(3-ethoxy-l-phenyI-3-oxo-l-propyI)-7-iodo-3,4-dihydro-lH-l,4- 
benzodia2epine-2^-dione, 

(±).l-isopropyl-4-[2-(l-^butoxy-4-benzyloxy)succmyl)]-7-iodo-34-dih^^^ 

10 benzodia2epine-2^dione, 

(±hl-isopropyl-4-[2-(l-benzyloxygiydnyM-benzylo)cy)sucdnyl)]-7.iodo^^^^ 

l,4-ben2odiazepine-2^-dione, 

(±).l.isopropyl-4-[2Kl-berayloxyvalinyl^ben2yIoxy)sucdnyl)].7-iodo-3,4-dihydro-l^ 

14-benzodiazepine-2,5-dione, 
15 (±H-isopropyl-4-[2Kl-benzyloxyphenylalanyl-4-benzyloxy)sucdnyl)]-74odo-34Kiihydro- 

lH-l,4-benzodiazepine-2^-dione, 

l-methyI-3-phenyI-4-(3-ethoxy-l-inethyl-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione, 

l-methyl-3-phenyI-4-{3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 

20 benzodiazepine-2^dione, 

(±)-l-methyl-^-phenyl-4-[2-(l-^butoxy-4-benzyloxy)sucdnyI)].7-iodo-3,4-dihydro-lH^^^ 

benzodiazepine-2,5-dioner 

(±).l.methyl-3-phenyl-4-[2Kl-benzyIoxyglycinyM-^^^ 
dihydro-lH-l,4-benzod!azepine-2^-dione, 
25 (±)-l-melhyl-3-phenyM42-(l-benzyIoxyvalinyI-4-benzyloxy)suc^ 
dihydro-3-phenyl-lH-14-benzodiazepine-2^-dione, 

(±)-l.methyl-3-phenyM42-(l-benzyloxyphenylaIanyM-benzyloxy)succiny 
dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

1.3- diphenyl-4-(3-ethoxy.l-methyl-3K>xo-l-propyl)-7-iodo.34-d!hydro-lH.l,^ 

30 benzodiazepine-2^-dione^ 

l,3^diphenyl-4-(3-ethoxy-l-phenyI-3.oxo-l-propyl)-7Hodo-3,4-dihydro-lH-l,^^ 

benzodiazepine-2^-dione, 

(±).l>diphenyl-4-[2-(l-^butoxy-4-benzyloxy)sucdnyl)]-7Modo-3^^ 

ben2odia2epine-2^-dione, 
35 (±)-l,3^iphenyl-4-[2.{l-benzyioxyglycinyl-4-benzyloxy)succinyl)]-7.iod 

1.4- benzodiazepine-2^-dione, 

(±)-l>diphenyl-4-[2-(l-benzyloxy\'aImyl-4-benzyloxy)succinyl)]-7.iodo 
l,4-benzodiazepine-2^-dione. 
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{±)-l,3-diphenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-iodo-3/4- 
dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

l-benzyl-3-phenyN4'(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2/5-dione, 
5 l-ben2yl-3-phenyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2^dione/ 

(±)-l-benzyl-3-phenyM-[2-(l-f-butoxy-4-benzyloxy)succinyl)]-7-iodo-34-dihydro-lH 
benzodiazepine-2^dione, 

(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyioxy)succinyl)]-7-iodo-3,4- 
10 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succ!nyl)]-7-iodo-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyI-3-phenyJ-4-[2-(l-benzyloxyphenylalanyl-4-benzyioxy)sucdnyl)]-7-iodo-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 l-isopropyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepine-2^dione, 

l-isopropyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-/-butoxy-4-benzyloxy)succinyI)]-7-iodo-3,4-dihydro-lH- 

20 l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyI-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyI)]-7-iodo-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(+)-l-isopropyl-3-phenyl-4-I2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-iodo-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 (±)-l-isopropyI-wVphenyl-4-[2-(l-benzyloxyphenyIalanyl-4-benzyloxy)succinyl)]-7-iodo- 
3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

e) To a magnetically stirred solution of 9.13 grams hex-5-ynoic acid (0.081 mol), 7.12mL 
triethylamine (0.051 mol), 30mL iprNbutanol, was added 17.7mL diphenylphosphoryl azide 

30 (0.082 mol) and the mixture heated to reflux for 3 hours. The reaction mixture was allowed to 
cool to room temperature and poured over a biphasic mixture of 200mL water and 200mL ether. 
The layers were separated and the organic layer was washed IXSOmL 5% ethylene- 
diaminetetraacetic acid disodium salt, IXSOmL 10% sodium bicarbonate, lX50mL brine, dried 
over magnesium sulfate and activated carbon, filtered and concentrated in vacuo. The 

35 resulting residue was further purified by column chromatography, using silica gel, eluting 
with 1:1 ether/hexane (TLC, Si92/ 1:3 ethyl acetate /hexane, Rf=0.18, ninhydrin char) to 
yield 3JS grams (25%) N-b<K-5-amino-l-pentyne. NMR (CDCI3 , dTMS) 4.65 (IH, bs, 
NH), 322 (2H, q, 3JhH=6Hz, NCH2), 2.23 (2H, dt, 3JhH=6Hz, 4jhh=3Hz, CHiCjC), 1.98 
(IH, t, 4JhH=3Hz, CJCH), 1.73 (2H, p, ^JhH=6Hz, CH2), 1.42 (9H, 5, ^-Bu) 



123 



PCr/US92/08788 

WO 93/08174 

f) To a magnetically stirred solutior» of leOmgs l-methyl-2-{carboxyethyl>-7-iodo-3,4- 
dihydro-lH-l^benzodiazepine-2>dione benzyl ester (0.335mmol) inSmL ethyl acetate, 
degassed of oxygen, under an atmosphere of nitrogen was added 123mgs N-boc-S^mino-l- 
5 pentyne (0-67nunol), lOmgs bis-triphehylphosphine palladium dichlotide (0.014mmol), 5mgs 
cuprous iodide (0XJ26mmol) and O^mL triethylamine (1.675mmol). After 2 hours, the 
reaction mixhire was diluted with 50mL ethyl acetate and washed 2X50mL 10% citric acid, 
2X50mL sat sodium bicarbonate, dried over magnesium sulfate, filtered, and concentrated in 
vacuo. The resulting residue was further purified by column chromatography, using silica gd, 
10 eluting with a solvent gradient of 5050 ethyl acetate/hexane to 75:25 ethyl acetate/hexane 
(TLC, Si02, 1:1 ethyl acetate/ hexane, Rf=0J9, un positive) to yield 90mgs (50%) l-methyL 
4-{2-carboxyethyl)-7-(N-boc.5-amino-l.pentynyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5- 

dione ethyl ester. Ir NMR {CDCI3 , dTMS) 7.85 (IH, d. 4jhh=2Hz, Ar-H o-CON), 7.48 (IH, 
dd, '*JhH=2Hz, 3Jhh=8H2, Ar-H p-CON), 732 (5H, s, Ph), 7.06 (IH, d, 3JhH=8Hz, Ar-H 

15 JH-CON), 5.10 (2H, s, OCH2), 4.67 (IH, bs, NH), 3.95 (IH, d, 2JhH=1SHz, NCHHCO), 3.91 
(2H, t, 3JhH=7Hz, NCH2), 3.81 (IH, d, 2JhH=15Hz, NCHHCO), 329 (3H, s, NCH3), 3.26 
(2H, q, 3JhH=7Hz, B0CNHCH2), 2.82 (IH, dt, 2jhh=16Hz, 3JhH=8Hz, CHHCO2), 2.69 
(IH, dt, 2jHH=16Hr, 3JhH=8Hz, CHHCO2), 246 (2H, t, 3jhH=7Hz, CjCCHa), 1.78 (2H, p, 
3jHH=7Hz, CH2CH2CH2). 

20 Using the above procedure, but substituting the appropriate 7-iodo-3,4-dihydro-lH- 

l,4-benzodiazepine-2,5-dione for l-methyl-2-(carboxyethyI)-7-iodo-3,4-dihydro-lH.l,4- 
benzodiazepine-2,5<iione benzyl ester and alkyne for N-boc-5-amino-l-pentyne there may be 
prepared, for example, the following compounds: 

l-methyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l-pentyne]-3,4- 

25 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[5-(N-Bac)-amino-]-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-I-methyI-4-[2-(l-f-butoxy-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
30 (±).l.metiiyl-4-[2-a-benzylo;qrglycinyl-4-benzyloxy)succinyl)l-7-[5-(N-Boc)-amino-l- 

pen^e]-3,4-dihydro-lH-l,4-benH)diazepine-2,5-dione, 

(±)-l-methyI-4-[2-(l-benzylojgrvalinyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 

35 pentyne]-3,4-dihydro-IH-l,4-benzodiazepine-2,5-dione, 

l-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l-pentyne]-3,4- 

dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

l-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l-pentynel-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 
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(±)-^phenyM-[2-(l.^butoxy-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 

pentyne]-3,4-dihydro-lH-l/4-benzodiazepine-2^-dione, 
5 (±)-l-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 

penlyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-phenyl-4-[2-(l-benzyloxyphenyIalanyl-4-benzyloxy)succinyI)]-7-[5-(N-Boc)-amino-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

l-benzyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[5-(N-Boc)-amin()-l-pentyne]-3,^ 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-benzyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-^butoxy-4-benzyloxy)succinyI)]-7-[5-(N-Boc)-amino-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 (±)-l-benzyl-4-[2-(l-benzyloxygIycinyI-4-benzyloxy)succinyI)]-7-[5-(N-Boc)-amino-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-benzyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
pentyne]-3,4-dihyd ro-1 H-1 ,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-benzyloxyphenylalanyM-benzyloxy)succinyI)]-7-[5-(N-Boc)-amino-l- 
20 pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-isopropyl-4-(3-ethoxy-l-rnethyl-3-oxO'l-propyl)-7-[5-{N-Boc)-amino-l-pentyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-isopropyl-4-(3-ethoxy-l-phenyl-3Hixo-l-propyl)-7-[5-{N-Boc)-amino-l-pentyne)-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 (±)-l-isopropyl-4-[2-(l-Nbutoxy-4-ben2yloxy)succinyl)]-7-[5-(N-Boc)-amino-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-benzyloxygIycinyl-4-benzyIoxy)succinyl)]-7-[5-(N-Boc)-am 
pentyne]-3,4-dihyd ro-1 H-1 ,4-benzodiazepine-23-d ione, 

(±)-l-isopropyM42-(l-benzyioxyvalinyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
30 pentyne]-'3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-4-I2-(l-benzy]oxyphenylalanyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino- 
l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-methyl-4-(3-ethoxy-l-metliyI-3-oxo-l-propyl)-7-[5<yano-l-pentyne]-3,4-dihydro-lH^ 

l,4-benzodiazepine-2^-dione, 
35 l-methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-745<yano-l-pentyne]-3,4-dihydro-m 

1,4-benzod ia zep i ne-2,5-d ione, 

(±)-l-methyM-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-[5<yano-l-pentyne]-3,4-di 
lH-l,4-benzodiazepine-2^-dit>ne, 
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(±H-me%l-442.(l-ben2yIoxyglycmyI-4.ben2yto^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-ciione, 
(±).l-methyM-I2Kl-benzyloxyx'aIinyl-4.benzyloxy)sucdnyl^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
5 (±)-l.methyM42-(l.benzyloxyphenylalanyI^-benzyioxy)succinyl)]-7-^ 

3,4-dihydro-lH-1^4-benzodiazepine-23-dione, 

l-phenyl-4-(3.ethoxy-l-methyI-3.oxo.l-propyl)-7.[5.cyano-l-pent^^^ 
l,4-benzodiazepine-23-dione, 

l-phenyM-{3.ethoxy-l.phenyI-3.oxo.l-propyl)-7-P^^ 

10 benzodiazepine-2,5-dione, 

(±H-phenyM-[2.(l-^butoxy^-ben^^^ 
lH-l/4-benzodiazepine-2^-dione, 

(±)-l-phenyl-4.I2-(l-benzyIoxyglycinyI-l-benzyloxy)succm^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 (±).i-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyI)]-7-[5-^^^ 

dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±).l.phenyI-442-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-^^ 

3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
l.benzyl-4-(3-ethoxy-l-methyl-3K)xo-l-propyI)-7-[5-cyano-l-pen^ 

20 benzodiazepine-23-dione^ 

l-benzyl-4-(3-ethoxy-l-phenyI-3K)xo-l-propyl)-7-[5<yano-l.pentyne^^ 

benzodiazepine-2^-dione, 

(±H-benzyl-4-[2-(l-^butoxy-4-benzyloxy)succinyl)]-7-[^^^ 

l,4-benzodiazepine-2,5-dione, 
25 (±)-l-ben2yl-4-[2-(l-benzyloxyglycinyI-4-benzyIoxy)succinyl)]-7-[5<yano-l-pe 

dihydro-lH-l,4-benzodiazepine-2^-dioae, 

(±)-l-benzyI-4-[2-(I-benzyloxy\'alinyl-4-benzyioxy)succinyl)]-7-[5-cyano-l-^ 
dihydro-lH-'14-benzodiazepine-2^-dione, 

(±)-l-benzyl-4-[2-(l-benzyloxyphenyIalanyJ-4-benzyloxy)sucdnyl)]-7-[5<^^ 

30 3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

l.isopropyI-4-(3-ethoxy-l-methyl-3K)xo-l-propyl)-7-[5<yano-l-pentyne]-3,4-dihydro^ 

l,4-benzodiazepine-2^-dione, 

l-isopropyI-4-{3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-cyano-l-pentyne]-34^^ 

li4-benzodiazepine-2^-dione, 
35 (±)-l.isopropyI-442-(l-f-butoxy-4-benzyIoxy)succinyI)]-7.[5<yano-l-penty^ 

lH-l,4-benzodiazepine-2^-dione, 

(±H-isopropyl-4-[2-(l-benzyIox)'gIycinyM-benzyloxy)succinyI)]-7-[5'Cyano-l-^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 



126 



wo 93/08174 PCr/US92/08788 

(±)-l-isopropyl-4-[2-(l-ben2yloxyvalinyM-benzyloxy)succinyl)]-7.[5-cyano-l-pent^ 
dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-isopropyM-[2-(l-benzyloxyphenyIalanyl-4-ben2yioxy)succinyl)]-7-[5-qrano-l- 
pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-23-dione/ 
5 l.methyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[2-(3<yanophenyI)-l-ethyne]-3,^ 

dihydro-lH-l,4-benzodia2epine-2,5-dione/ 

l-inethyM-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(3-cyanophenyl)-l-ethyneJ-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±H-mednyl-4-(2-(l-Nbutoxy-4-benzyloxy)succinyI)]-7-[2-(3<yanophenyl)-l-ethyne]-^^^^ 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-ben2yloxygIycinyI-4-benzyloxy)succinyl)]-7-[2-(3-cyanophenyl)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-benzyloxyvalinyI-4-benzyloxy)succinyl)]-7-[2-(3-cyanophenyl)-l- 

ethyne]-3,4-d ihydro-l H-1 ,4-ben2odiazepine-2,5-d ione, 
15 (±)-l-methyl-4-[2-(l-benzyIoxyphenylalanyl-4-benzy!oxy)succinyl)]-7-[2-(^^^ 
l-€thyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 

l-phenyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-(3-cyanophenyI)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2^dione, 

l-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[2-(3-cyanophenyl)-l-ethyne]-3,4- 

20 dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l-phenyl-4-[2-(l-f-butoxy-4-benzyioxy)succinyl)]-7-[2-(3-cyanophenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyM-[2-(l-benzyloxyglycinyl-4-benzyioxy)succinyl)]-7-[2-(3-cyanophenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 (±)-l-phenyl-4-[2-(l-benzyluxyvaIinyl-4-benzyloxy)succinyl)]-7-[2-(3-cyanophenylH- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[2-{3-cyanophen 
l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-benzyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7.[2-(3-cyanophenyl)-l-ethyne]-3,4- 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-benzyl-4-(3-ethoxy-l-phenyI-3-oxi>'l-propyl)-7-[2-(3-cyanophenyI)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)4-benzyl-4-[2-{l-^butoxy-4-benzyloxy)succinyl)]-7-I2-(3<yanophenyl)-l-ethyne]-3,^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dlone, 
35 (±)-l-benzyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[2-(3-cyanophenyl)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-benzyloxyvaiinyl-4-benzyioxy)succinyl)]-7-[2-(3-cyanophenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
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(±K-ben2yM-t2-(l-benzyIoxyphenyIaIanyl-4-benzyloxy)succinyl)l-7-^^^^ 

l^thyne]-3/4-<iihydro-lH-1.4-benzodiarepine-2^-dione, 
l.isopropyI-H3-ethoxy-l-methyI-3-oxo-l-propyl)-7-t2-(3-cyanophenylH 

dihydro-lH-l,4-ben20diazepine-2,5-dione, 
5 l-isopropyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyI)-742-(3-cyanoph^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyl-4-[2-(l-^butoxy^-benzyloxy)succinylM^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±H-isopropyl-4-l2-(l-benzyloxygIydnyl-4^enzyloxy)sucd^^^^^ 
10 ethyne]-3,4-dihydro-lH-l>4-benzodiazepine-2>dione, 

(±H-isopropyl-4-[2-(l.ben2yloxyvaUnyl-4-benzyloxy)succinyl)I-^^^^^^ 

ethynel-3,4-dihydTO-lH-l,4-benzodiazepine-2^ione, 
(±)-l-isopropyl-4-[2-(l-benzyloxyphenyIalanyI-4-benzyIoxy)succinyl)]-7-[2-(3- 

cyanophenyl)-l-ethyne]-3.4-dIhydro-lH-l,4-benzodiazepine-23-dione, 
15 i-methyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-(4-nitrophenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2^dione, 

l-methyl-4-(3-ethoxy-l-phenyl-3-axo-l-propyl)-7-(2-(4-nitrophenyl)-l-ethynel-3,4- 
dihydro-lH-l,4-benzodiazepine-2>dione, 

(±H-methyl-4-[2-(I-^butoxy-4-benzyloxy)succinyl)]-742K4-nitrophenyl)-l-elhyne]-^^^ 

20 djhydro-lH-l,4-benzodiazepme-2^ione, 

(±)-l-methyl-4^2.(l-benzyIoxyglyc.nyl-4-benzyloxy)succinyl)]-7^2-(4-nitrophenyl)-l- 

ethyne]-3,4-dihydro-lH-l/4-benzodiazepine-2>dione, 

(±).l-methyl-4-[2.(l-ben2yIoxyA'arinyI-4-benzyloxy)sucdnyl)]-7-[2-(4-nitrophenyl)-l- 

ethynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 (±)-l-methyl-4-[2-(l-benzyIoxyphenylalanyl-4-benzyIoxy)sucdnyl)]-7-[2-(4-nitrophenyl)- 

l-€thyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

l-phenyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-(4-nitrophenyl)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazeplne-2,5-dione, 

l.phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2K4-nitrophenyl)-l-ethyne]-3,4- 

30 dihydro-lH-l,4-benzadia2epine-2^-dione, 

(±H-phenyl-442-(l-f-butoxy-4-benzyloxy)succinyl)]-7-r2-(4-nitrophenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodjazepine-2^-dione, 

(+H-phenyl-4-[2-{l-benzyIoxyglydnyl-4-benzyloxy)succinyl)]-7-[2-(4-nitrophenyl)-l- 

ethyne]-3,4-dihydra-lH-l,4-benzodiazepine-2,5-dione, 
35 {±)-l.phenyl-4-I2-(l-benzyloxyvaIinyl-4-benzyloxy)sucdnyl)]-7-[2-{4-nitrophenyl)-l- 

ethynel-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

(±)-l-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-(2-(4-nitrophenyl)- 
l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
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l-ben2yl-4-(3-ethoxy-l.methyl-wVoxo-l-propyI).7-[2-(4-nitrophenyl)-l-ethynel-3,^ 
dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

l.benzyl-4-(3-ethoxy-l.phenyl-3-oxo-l-propyl)-7-[2-(4-nitrophenyl)-l-ethyne]-34 

dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
5 (±).l.benzyl-4-[2-(l-^butoxy-4-ben2yioxy)succinyl)]-7-I2-(4-nitrophenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(+)-l-ben2yl-4-[2-{l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[2-(4-nitrophenyI)-l- 

* ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-d!one, 

(±)-l-benzyl-4-[2-(l-ben2yloxyvalinyl-4-benzyloxy)succinyl)]-7-[2-(4-nitrophenyl)-l- 

10 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-benzyIoxyphenylalanyl-4-ben2yloxy)succinyI)]-7-[2-(4-nitrophe^^ 

ethyne]-3,4-d ihyd ro-l H-1 ,4-benzod iazepine-2,5-d ione, 

l-isopropyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[2-(4-nitrophenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 l-isopropyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(4-nitrophenyl)-l-ethyne]-3,4- 

dihydro-1H-l,4-ben2odia2epine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-^butoxy-4-ben2yloxy)succinyl)]-7-[2-(4-nitrophenyl)-l-ethyne]-3,^ 
dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-^isopropyM-[2-(^ben2yloxyglyciny^4-ben2yloxy)succinyl)]-7-[2-(4-nitrophen 

20 ethyne]-3,4-dihydro-lH-l,4-ben2odla2epine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-ben2yloxyvaiinyl-4-ben2yloxy)sucdnyl)]-7-[2-(4-nitrophe^^ 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-ben2yioxyphenylalanyl-4-ben2yIoxy)succinyl)]-7-(2-(4- 
nitrophenyl)-l-ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
25 l.methyl-4-(3-ethoxy-l-methyl-3Hixo-l-propyl)-7-(N-[2-(N-Boc)-aminoethane]-3-^ 
propyn-3-amine]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

l-methyI-4-{3-ethoxy-l-phenyl-3H)xo-l-propyl)-7.[N-[2-(N-Boc)-aminoethane]-3-keto^ 
propyn-3-amine]-3,4-dihyd ro-l H-1 ,4-ben2ixJ ia2epine-2,5-d ione, 
(±)-l-methyl-4-[2-(l-^butoxy-4-ben2yloxy)succinyl)]-7-[N-[2-(N-Boc)-aminoeth^^ 

30 keto-l-propyn-3-aininel-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l-methyl-4-[2-(l-ben2yloxyglycinyl-4-ben2yloxy)succinyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-pmpyn-3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
(±)-l-methyI-4-[2-(l-benzyU)xyvaiinyl-4-ben2yloxy)succinyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-ketc)-l-propyn-3-amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

35 (±)-l.methyI-4-[2-(l-benzyloxyphenylalanyI-4-benzyloxy)succinyI)]-7-[N-[2-(N-Boc)- 
aminoethane)-3-keto-l-propyn-3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2>dion^ 
l-phenyl-4-(3-ethoxy-l-methyI-3s>xo-l-propyl)-7-[N-I2-(N-Boc)-aminoethane]-3-keto^ 
propyn-3-amine]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
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l-phenyl-4-C3-ethoxy-l-phenyl-3^xc»-l-propyl)-7-IN-[2^^^^^ 

propyrv^mine]-3^-dihydro-lH-l,4-benzodia2epine-2^dione, 
(±H-phenyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)^^^^ 
keto-l-propyn-3-ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
5 (±).l.phenyl-4-[2-(l-ben2yIoxygiydnyl-4-benzyloxy)sucdnyl)]-7-[N-[2-(N-Boc)- 

aminoethane]-3-kelo-l-propyn-3-amine]-3,4-dihydr^^^^^^ 
(+)-l-phenyl-442-(l-benzyloxy%'aIinyl-4-benzyloxy)sucdnyl)]-7.[N-[2-(N-Boc)- 

anunoethane]-3-keto-l-propyn-3-amineJ-3,4-dihydro4H-M^^ 
(4.).l-phenyl-4-[2-(l-benzyloxyphenylaIanyl-4.benzyloxy)succinyl)]-7-[N-[2.(N-Boc)- 

10 aminoethane]-3-keto-l-propyn-3^mlne]-3,4KJihydro-lH.l,4Wodi^^^^^ 
l.benzyM.(3^thoxy-lHnethyl^oxo-l-propyl)-7-[N-[2-(N-^^^^^^ 
propyn.3-anune]-3,4-dihydro-lH-l,4-benzodiazep:ne-2^ione, 
l-benzyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[N-[2-(N-Boc^^^^^^ 
propyn-3.amine]-3,4-dihydro-lH-l,4-benzodiazepine-23^ione. 

15 (±)-l-beru:yl-4-[2-(l-^butoxy-4-benzyloxy)sucdnyl)]-7-[N-P^^^^^ 
l-propyn-3-aminel-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 
(±)-l-benzyl-4-[2-(l-benzvlc>xyglydnyI-4-benzyIoxy)succinyI)l-7-[N-[2-(N-Boc)- 

aminoethane]-3-keto-l-propyn.3-aminehV-dihydro-lH-14-benzodia^^^^ 
(±H-benzyl-4-[2-(l-benzyIoxy\'alinyi-4-benzyIoxy)sucdnyl)]-7-[N-l2-{N-Boc)- 

20 aminoethaneI-3-ketc>-l-propyn-3-amM.3^dihydro.lH4,4-benzodiaz^^ 

(±)-l-benzyl-4-[2Kl-benzyloxyphenyIaIanyl-4-ben2yloxy)sucdnyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyn-3^mine]-3.4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
l-isopropyl-4-(3-efhoxy-l-methyl-3-oxo-l-propyl)-7-[N-[2-(N-Boc)-ami 
l-propyn-3-amine]-3,4-dihydr(>-lH-l,4-ben2odiazepine-2,5-dione, 

25 l-isopropyl-4-{3-ethoxy-l-phenyI-3-c,xo-l-propyI)-7-[Nr-[2-(N-Boc)-aminoethane]-3-keto- 

l-propyn-3-amine]-3,4-dthydro-lH-l,4-benz.)dinzepine-2^-dione, 

{±)-l-isopropyl-4-[2-(l-^butoxy^benzyloxy)succinyl)]-7-tN-I2-{N-Boc)-aminoethane]-3- 

keto-l-propyn-3-ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-isopropyl-442Kl-benzyloxyglycinyl-4-benzyI()xy)succinyl)]-7-tN-[2-(N-Boc)- 

30 aminoethane]-3-keto-l-propyn-3-am.nel-3.4-dihydro-lH-l,4-benzcKliazepine-2^-dione, 
(±)-l.isopropyl-4-[2-(l-benzyloxyvaIinyl-4-benzylaxy)sucdnyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyn-3-aminel-3,4-dihydro.lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropyl-4-[2-(l-benzyloxyphenyIaIanyl-4-benzyIoxy)succinyI)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyn-3-aTnine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

35 i-methyl-4-{3-ethc.xy-l-methyl-3-c.xo-l-propyl)-7-[3-keto-l-propyn-3-[4-(N-Boc)-l- 
piperizine]]-3,4-dihydn)-lH-l,4-benzodiazepine-2^-dione, 

l-methyl-4-(3-ethoxy-l-phenyl-3-c>xo-l-propyI)-7-[3-keto-l-propyti-3.[4-(N-Boc)-l- 
piperizinel]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 
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(±)-l-methyl'4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-I3-keto-l-propyn-3-[4-^^^ 
piperizine]]-w^,4-dihydro-lH-l,4-benzodiazepine-2^-ciione, 

(±)-l-methyM-[2-(l-benzyloxyglycinyi-4-benzyloxy)succinyl)]-7-[3-keto-l-propyn-3-[4-(^ 
Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 
5 (±)-^Inethyl-4-[2-(^benzyloxyvaIinyl-4-benzyloxy)succinyl)l-7-[3-keto-l-p^opyn-3-[4-(N- 
Boc)-l-pjperi2ine]]-3,4-dihydro-lH-l,4-ben2odia2epine-23-dione, 

{±)-l-methyl-4-[2-(l-benzyloxyphenylaIanyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propyn-3- 

[4-(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-phenyM-(3-ethoxy.l-methyl-3-oxo-l-propyl)-7.[3-keto-l-propyn.3-[4-(N-Boc^ 

10 piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

l-phenyl-4-{3-€thoxy-l-phenyl'3-oxo-l-propyl)-7-[3-keto-l-propyn-3-[4-(N-Boc)-l- 

piperizine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-phenyl-4-[2-(l-f-butoxy-4-benzyloxy)succinyI)]-7-[3-keto-l-propyn-3-[4-(N-Boc)-l- 
pipenzine]]-3,4-dihydr()-lH-l,4-benzodiazepine-2^-dione, 
15 (±)-l.phenyI-4-[2-(l-benzyloxygIycinyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propyn^ 
Boc)-l-piperi2ine]]-3,4-dihydn>-lH-l,4-ben2odiazepine-2^-dione, 

(±)-l-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propyn-344-(^ 
Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-pheny]-4-[2-(l-benzyloxyphenyIalanyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propyn-3^ 
20 [4.{N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

l-benzyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyI)-7-[3-keto-l-propyn-3-[4-(N-Boc)-l- 
piperizine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 

l-benzyl-4-(3-ethi)xy-l-phenyl-3-oxo-l-propyI)-7-[3-keto-l-propyn-3-[4-(N-Boc)-l- 
piperizine]]-3,4-dihydro-lH-l,4-bi;nzodiazepine-23-dione, 
25 (±)-l-benzyl-4-[2-(l-^butoxy-4-benzyloxy)succinyI)]-7-[3-keto-l-propyn-3-[4-(N-Boc)-l- 
piperizine]]-3,4-dihydn)-lH-l,4-benzodiazepine-2>dione, 

(±)-l-benzyl-4-[2-(l-benzyloxyg!ycinyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propyn-3-[4 
Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-benzyM-[2-(l-benzyloxyvaIinyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propyn-3-[4-(N- 

30 Boc)-l-pipenzine]l-3,4-dihydro-lH-l,4-benz(Kiiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-benzyioxyphenylaIanyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propyn-3- 
[4-(N-BocH-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
l-isopropyl-4-(3-ethoxy-l-methyl-3-oxo-]-propyl)-7-[3-keU)-l-propyn-3-[4-(N-Boc)-l- 
piperi2ine]]-3,4-dihydrt)-lH-l,4-benzodiazepine-2,5-dione, 

35 l-isopropyl-4-(3-eth()xy-l-phenyl-3-oxi>-l-propyl)-7-[3-keto-l-propyn-3-[4-(N-Boc)-l- 
p!perizine]]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 

(±)-l-isopropyl-4-[2-(l-/-butoxy-4-benzyloxy)succinyl)]-7-[3-keto-l-propyn-3-I4-(N-Boc)-l^ 
piperizinel]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
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(±)-l-isopropyl-H2Kl-benzyloxyglydnyl-4-ben2yloxy)sucd^^^^ 

(N.BocH-piperianell-3'4^'Mro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopn,pyl-4-[2^-ben2yloxyv'almyl-4-benzyloxy)succinyl)]-7-[3-ketc>-l-propyn-34^ 

(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione,., 
5 (±H-isopropyl^[2-(l-benzyloxyphenylalanyI-4-benzyloxy)succinyl)1.7-[3-keto-l-pro^^ 
3-[4.(N-BocH-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepme-2^ione, 
l-methyl-4-{3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-[2-(N-Boc)am^^^ 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^ione, 
l-methyI-4K3-ethoxy-l-phenyl-3.oxo-l-propyl)-7-[2-[2-(N-Boc)^^^^ 

10 ethynel-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±H-«i«thyM-[2-(l-/-butoxy-4-benzyloxy)succinyI)I-7-[2K2KN.B<K)aminoeth 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-methyl-4-[2-(l-benzyloxyglycinyI-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aTninoethanethfol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
15 (±)-l.methyI-4-[2-(l-benzyIoxyvalinyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 

Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 
(±)-l-methyl-4.[2-(l-benzyIoxyphenylaIanyI-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)atnmoethaneth.-ol]-l-ethyne]-3,4-dihydro-lH-l,4-ben20dia2epine-2>dione, 
l-phenyI-4-(3-ethoxy-l-methyl-3-oxo-I-pmpyl).7-I2-[2-(N-Boc)aminoethanethiol]-l- 

20 efliyne]-3,4-dihydro-lH-l/4-benzodiazepine-2,5-dione, 

l-phenyl-4-{3^thoxy-l.phenyI-3-oxo-l-propyl)-7-[2-[2-(N-Boc)aininoethanethioll-l^ 

eaiyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyI^[2<l-rtutoxy^-benzyloxy)succinyl)]-7-[2-[2-(N-Boc)aminoethan 

elhyne]-3^-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 {±)-l-phenyI-4-[2-{l-benzyloxygIydnyl-4-benzyIoxy)succinyI)]-7-[2-[2-(N- 

Boc)aminoethanethiol]-l-ethyne]-3,4-dihydri>-lH-l,4-benzodiazepine-2,5-dione, 
(+)-l-phenyI-4-[2-(l-benzyIoxyvalinyl-4-benzyl<)xy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazcpine-2,5-dione, 
{±)-l-phenyI-4-[2-(l-benzyloxyphenylalanyl-4-ben^loxy)succitiyl)l-7-[2.[2-(N- 
30 Boc)aminoethanethioll-l-ethyne]-3,4-dihydrcHlH-l,4-benzodiazepine-2^ 

l-benzyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7.[2-[2-(N-Boc)aminoethanethiol]-l- 

ethynel-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

l-benzyI-4-(3-ethoxy-l-phenyl-3-oxa-l-propyl)-7-[2-[2-(N-Boc)aminoethanethiol]-l- 

ediyne]-3,4-dihydro-lH-l^-benzodiazepine-2,5-dione, 
35 (±)-l-benzyM-[2-{l-i-butoxy-4-benzyloxy)succinyl)]-7-[2-[2-(N-Boc)aminoethanethiol]-l- 

eaiyne]-3,4-d ihyd ro-lH-l ,4-benzodi azepine-23-d ione, 

(±)-l-benzyl-4-[2-(l-benzyIoxyglycinyl-4-benzyloxy)succinyl)]-7-[2-[2-{N- 

Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-1.4-benzodiazepine-2,5-dione, 



132 



wo 93/08174 PCT/US92/08788 

(±).l-benzyl-4-[2-(l-benzylox>n^alinyM-benzyloxy)succinyl)l-7-[2-[2-{N- 
Boc)aminoethanethiol]-l-ethyne]-3,4Kjihydro-lH-l,4-benzodiazepine-2>dione, 
(±)-l-benzyl-4-[2-(l-benzyloxyphenylaianyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethioi]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
5 l-isopropyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)"7-I2-[2-(N-Boc)aminoethanethiol]-^ 
ethyne]-3,4-dihydro-l H-l,4-benzodiazepine-2,5-dione, 

l.isopropyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-I2-[2-(N-Boc)aminoethanethiol]-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(+)-l-isopropyl-4-[2-(l-^butoxy-4-benzyloxy)succiny!)]-7-[2-[2-(N-Boc)aminoethanethi 

10 l.ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-benzyloxygIycinyl-4-benzyloxy)succinyl)].7-[2-[2-(N- 
Bac)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyI-4-[2-(l-ben2yloxyvalinyl-4-benzyloxy)succinyl)]-7-(2-[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-w%4-dihydrc)-lH-l,4-benzodiazepine-2^dione, 

15 (±)-l-isopropyl-4-[2-{l-benzyloxyphenyla]anyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
l-methyM-(3-ethoxy-l-methyI-3-oxc>-l-propyI)-7-[2-(4<yanolhiopheno!)-l-ethynel-3,^^ 

dihyd ro-lH-1 ,4-benzod iazepine-2^d ione, 

l-methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[2-(4<yanothiophenol)-l-ethyne]-3,^ 

20 dihydro-lH-l,4-benzodiazepine-2^dione, 

(±)-l-methyl-4-[2-(l-^butoxy-4-benzyloxy)succinyl)]-7-[2-(4-cyanothiophenol)-l-ethyn 

3,4-d ihyd ro-1 H-1 ,4-benzod iazepine-2^-d ione, 

(±)-l-methyl-4'[2-{l-benzyloxygiycinyl-4-benzyloxy)succinyl)]-7-[2-(4<yanothiophenol)-l- 

ethyne]-3,4-d ihyd ro-1 H-1 ,4-benzodiazepine-2,5-d ione, 
25 (±).l-methyI-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[2-(4-cyanothiophenol)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±H-methyl-4-[2-(l-benzyloxyphenyIalanyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenol)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
l-phenyM-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[2-(4-cyanothiophenolH-eth 

30 dihydrD-lH-l,4-benzodiazepine-2,5-dione, 

l-phenyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-I2-(4-cyanothiophenol)-l-ethyne]-3,4- 

dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-phenyl-4-I2-(l-^butoxy-4-benzyloxy)succinyI))-7-[2-(4-cyanothiophenol)-l-ethyne]- 

3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
35 (±).l.phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[2-(4-cyanothiophen^^ 

ethyne]-3,4-dihydri)-l H-1 ,4-benzodiazepine-2,5-dione, 

(±)-l-phenyl-4-[2-(l-benzyloxyvalinyI-4-benzyioxy)succinyl)]-7-t2-(4<yanothiophen 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
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■ (±).i-phenyJ-4-P-(l-ben2yIoxyphenyIalanyI-4-ben2yloxy)succ.nyl)]-7-[2.(4- 
cyanothiophenolH-ethynel-3,4-ciihydro-lH-l,4-benzodiazepine-2^-dione, 
l-benzyI^(3-ethoxy-l.methyl-3-oxo-l-propyl)-7-[2K4-cyanoW^^^ 

dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
5 i-benzyM-(3^thoxy-l-phenyl-3-oxo-l-propyl)-7-t2-(4<yanothi^^^^ 

dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
(±)-l-benzyI-4-[2-(I-f-butoxy-4-benzyloxy)succinyl)]-^^ 
3,4-dihydro-lH-l,4-benzodiazepme-2^-dione, 
(±)-l.benzyl^[2-(l-benzyloxygIycinyl-4-benzyloxy)su^^ 
10 ethynel-3,4-dihydro-lH-l^-benzodiazepine-2^ione, 

(±H-benzyM42-(l-benzyloxyvaliayW-benzyloxy)sucdny^^^^^^^^ 

ethyne]-3,4HJihydro-lH-l,4-benzodiazepine-2>dione, 
(±H-benzyl-4-I2-(l-benzyIoxyphenylaIanyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanoth.-ophenol)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
15 l.isopropyl-4-(3^thoxy-l-methyl-3.oxo-l-propyI)-7-[2K4-cyanoW^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
l-isopropyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI).7-[2-(4-cy^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-^butoxy-4-benzyloxy)sucdnyI)]-7-[2K4-^^^ 

20 elhyne]-3,4-dihydro-lH-l,4.benzodiazepine-2^dione, 

(±H-isopropyl-442Kl-benzyloxyglycinyl-4-benzyloxy)sucdnylM^^^^^^ 
l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 
(±H-isopropyI-442Kl-benzyloxyvalinyl-4-benzyloxy)succinyl)K^^^^^^ 
l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

25 (±)-l-isopropyI-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenoI)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 
l-methyM-(3-ethoxv-l-methyI-3-oxo-l-propyl)-7-[4-[2-(N-Boc)amlno-6- 
trethylpyrimidine-4-yl]^H«a-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^ 
l-inethyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[4.[2-(N.Boc)amino-6- 

30 methyIpyrimidine^ylH-oxa-l-butyneh3,4-dihydro-lH-1.4-benzodiazepin^^^^ 
{±)-l-methyI-4-[2-(l-^butoxy-4-benzyloxy)sucdnyl)l-74442-(N-Boc)amino-6- 
methylpyrimfdine^-yIH-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodm 
(±)-l-methyM-[2-<l-benzyloxyglycmyl-4-benzyIoxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidme^yI]-4-oxa-l-butyne]-3,4-dihydro-lH-14-benzodiazepine-2>di^^ 

35 (±)-i-methyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-(4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dion^ 
(±)-l-methyl-4-[2-(l-benzvloxyphenylalanyl-4-benzyloxy)succmyI)]-7-[4-t2-(N-Boc)ain.no- 
6-methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4<iihydro-lH.l,4-benzodiazepine-2^^ 
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l-phenyl-4-{3-ethoxy-l-methyl-3-oxo-l-propyl)-7.[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]^-oxa-l-butyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-d^^^ 
l-phenyl-4-(3-ethoxy.l-phenyl-3-oxo-l-propyI)-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4H)xa-l-butyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione 
5 (±).l.phenyl-4-[2-(l-^butoxy-4-ben2yIoxy)succinyI)]-7-[4-[2-(N-Boc)axTiino-6- 

methylpyrimidine-4.yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^^ 
(±)-l-phenyl-442-(l-ben2yloxyglycinyM-ben2yioxy)succinyl)]-744-[2-(N-Boc)amino-6^ 
methylpyrimidine-4-yl]-4H)xa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-^ 
(±)-l-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7.[4-[2-(N-Boc)amino-6- 

10 methyipyrimidine-4-yl]-4K)xa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-di^^ 

(±)-l-phenyI-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyI)]-7-[4-[2-(N-Boc)amino- 
6-methylpyrimidine-4-yI]-4-oxa-l-butyne]-34-dihydro-lH-l,4-benzodiazepine-2^-dione, 
l-ben2yl-4-(3-ethoxy-l-methyU3-oxo-l-propyl)-7-[4-I2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

15 l-benzyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7.[4-[2-(N-Boc)amino-6- 

methylpyrimidine-4-yI]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-di 
(±)-l-benzyl-4-[2-(l-f-butoxy-4-benzyloxy)succinyl)]-7-[4-[2-{N-Boc)amino-6- 
methyl pyrimid ine-4-yl]-4-oxa-l-bu tyne]-3,4-d ihyd ro-1 H-1 ,4-benzodiazepine-2,5-d 
(+)-l-benzyI-4-[2-{l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 

20 methylpyrimidine-4-yI]-4H)xa-l-butyne]-3,4-dihydro-lH-l;4-benzodiazepine-2,5-dione 
(±)4-benzyl-4-[2-(l-benzyloxyvaliny!-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methylpyrirnidine-4-yI]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(+)-l-benzyl-4-[2-(l-benzyloxyphenylalanyM-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino- 
6-methylpyrimidine-4-yl]-4-oxa-l-butyne)-3,4-dihydro-lH-l,4-benzodia2epine-23-dione^ 

25 l-isopropyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyI)-7-[4-[2-(N-Boc)amino-6- 

methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2>dioTO 
l-isopropyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yi]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dw^ 
(±)-l-isopropyI-4-[2-(l-*-butoxy-4-benzyloxy)succinyI)]-7-[4-[2-(N-Boc)amino-6- 

30 methylpyrimidine-4-y!l-4-i)xa-l-butyne)-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropyI-4-[2-(l-benzyIoxyglycinyl-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropyI-4-t2-(l-benzyloxyvalinyl-4-ben2yloxy)succinyl)]-7-[4-[2-(N-Boc)amino^^ 
methylpyrimidine-4-y)]-4Hwa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dw^^ 

35 (±)-l.isopropyl-4-[2-(l-benzyloxyphenylalanyI-4-benzyloxy)succinyJ)]-7-[4-[2-(N- 

Boc)amino-6-methylpyrimidine-4-yl]-4-i>xa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepi 

2^-dione, 

l-methyM-(3-ethoxyO-methyl-3H)xoO-propyl)-7-[5-[2-(N-Boc)aminopyridine-3-yI]-^^ 
oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
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l-methyl-M3^thoxy.l-phenyl-3-oxo-l-propyl)-7W^^^ 

oxa-l^entyiie>3^ihydro-lH-1.4-benzodiazepine-2^-dione, 

(±).l.melhym2Kl-Nbutoxy-4-benzyloxy)succinyl)].HH^^^ 
5^xa-l-pentyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
5 (±H.methyl-4-I2-(l-benzyloxyglycinyl-4-ben2yloxy)sucdnyl)l-7-[5-t2-{N- 

B"oc)an^opyridfne-3.yl]-5-oxa-l-pen^e]-34-dihydro^^^^^^^ 
(±)-l-methyl-l-t2-(l-benzyloxyvalinyl-4-benzyloxy)sucdnyl)]-7-[5.[2-{N- 

B'oc)anunopyridine-3-yll-5-oxa-l-pen.yneH^^^^^ 

(±)-l-methyI-4-[2-(l-benzyloxyphenyIalanyl-4.ben^Ioxy)succmyl)]-7-P^^^ 

10 Boc)a™nopyridi„e^yl]-5-oxa-l-pentyne]-3^^^^^^^ 

l-phenyl-4-(3^thoxy.l-methyl^xo-l-ptopyl)-7-I542^^^ 

oxa-l-penlyneh3,4^ihydro-lH.l^benzodlazepine-2^-dione, 

l.phenyl-4-(3^thoxy-l-phenyl-3-oxo-l-propyim5-l2-(N-lkK)am 

l.penJyneI-3>4^ihydro-lH-l,4-benzodiazepine-2^-dione, 
15 (±H-phenyl-4-[2-(l-Nbutoxy^-benzyloxy)succinyl)]-7-[H2-^^^^^^ 
oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)sucdnyl)]-7-I5-I2-(N- 

Boc)ammopyridine-3-yl]-5-oxa-l-pentyne]-34Kiihydr^^^^^^^ 
{+)-I-phenyl-4-t2-(l-benzyloxy^'alinyl-4-benzyloxy)sucdnyl)]-7-[5-[2-(N- 

20 Boc)a™nopyridine-3-yl]-5K.xa-l-pentyne].34-dihydro.lH-^^^^^ 

(+).l-phenyl-4-[2-a-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[5-[2-(N- 

Boc)an«nopyridlne-3-yl]-5K>xa-l-pentyne]-3.4-dihydro-lH-l,4-benzodl^ 
l-benzyM-(3^thoxy-l-methyl-3-oxo-l-propyI)-7-[5-[2-(N-^^^^ 
l-penty^e]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 l-benzyl-4-{3^thoxy-l-phenyl-3K,xo-l-propyI)-745-[2-(N-Boc)aminopyr^ 
l.pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-benzyI-4-[2-(l-Nbutoxy-l-benzyloxy)succinyl)]-7-[5-[2-(N-^^^^ 
oxa-l-pentyne)-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-benzyl-4-[2-(l-benzyloxyglycinyM-benzyloxy)saccinyl)]-7-[5-[2-(N- 

30 Boc)aminopyridine-3-yl]-5-oxa-l-pentyne]-3^Klihydro-™ 

(+)-l-benzyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)sucdnyl)]-7-[5-t2-(N- 
Boc)aminopyridine^-yl]-5-oxa-l-pentynel.34-dihydro-lH-l,4-benzo 
(±)-l-benzyl-4-[2-(l-benzyloxyphenyIalanyI-4-benzyloxy)sucdnyl)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yl]-5-oxa-l-pentyne].3,4Kiihydro-lH-14-benzodiazepi^^^^^^ 

35 l.isopropyI-4^3-ethoxy-l-methyl-3-ox«-l-propyl)-7-[5-[2-(N-Boc)aminopyridine-^^^^^ 
oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
Wsopropyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-[2-(N-Boc)aminop^^^^ 

oxa.l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
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(±H-isopropyl-4-[2-(l-Nbutoxy-4-ben2yIoxy)succinyl)]-7-[5-[2-(N-Boc^aminopyridin^^ 

yl]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
(±)-l-isopropyI-4-[2-(l-benzyloxyglycinyM-benzyloxy)succinyI)]-7-{542-(N- 
Boc)aminopyridine-3-yl]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4.benzodiazepine-2^-di 
5 (±).l-isopropyl-4-I2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[5-[2.(N- 

Boc)aminopyridine-3-yI]-5-oxa-l-pentyne]-3,4-dihydr(>-lH-l,4-benzc)diazepine-2^-dion 
(±)-l-isopropyl-4-[2-(l-benzyloxyphenylalanyI-4-ben2yloxy)succinyl)l-7.[5-[2-(N- 
Boc)anunopyridine-3-yl]-5-oxa-l-pentyne]-3,4-dihydro.lH-l,4-benzodia2epine-2^-diora 
(±)-l.methyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5-(N-Boc)-am 

10 pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-Tnethyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[5-(N-Boc)-amino-l- 

pentyn€]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

(±H-methyl-3-phenyl-4-[2-(^^butoxy-4-benzyioxy)succinyl)]-7-[5-(N-Boc)-amino-l- 

pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
15 (±)-l-methyI-3-phenyl-4-[2-(l-benzyIoxyglycinyl-4-ben2yloxy)succinyl)]-7-[5-(N-Boc)- 

ammo-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 
(±)-l-methyl-3-phenyl-4-[2-(l-benzyIoxyvalinyl-4-ben2yloxy)succinyl)]-7.[5-(N-^^^ 
amino-l-pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 
(±)-l-methyI-3-phenyl-4-[2-(l-benzyloxyphenylalanyI-4-ben2yloxy)succinyl)]-7-[5-(N- 
20 Boc)-amino-l-pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±}-13-diphenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l-pent^^ 

3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l>diphenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l-pentyne]- 

3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
25 (±)-l>diphenyl-4-[2-(l-^butoxy-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l-pentyne]- 

3,4-d ihyd ro-1 H-1 ,4-ben zod iazepi ne-2^-d ione, 

(±)-l>diphenyi-4-[2-(l-benzyIoxyglycinyl-4-benzyI()xy)siJCcinyl)]-7-[5-(N-Boc)-amino-^ 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l>diphenyl-4-[2-(l-benzyloxyvaiinyM-benzyloxy)succinyl)]-7-[5-(N-Boc)-ami 

30 pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l,3-diphenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)- 

amino-l-pentyne]-3,4-dihydro-lH-l,4-benz()diazepine-2,5-dione, 

(±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[5-(N-Boc)-amino-l- 

pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
35 (±)-l-benzyI-3-phenyl-4-{3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[5-(N-Boc)-ainino-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-3-phenyl-4-I2-(l-e-buti)xy-4-benzyloxy)succinyl)]-7«'[5-(N-Boc)-amino-l- 
pen tyne]-3,4-dihyd ro-1 H-1, 4-benzodiazepine-2^-dione, 
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(±).l.ben2yl-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyI)]-7-[5-(N-Boc)- 

ainino-l-pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-23-dione, 
(±H-benzyl-3-phenyl-4-[2-{l-benzyloxyx'alinyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)- 

ainino-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
5 (±)-l-benzyl-3-phenyM42-(l-benzyloxyphenylalanyl^benzyloxy)su^^^^^^ 
amino-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropyl-3-phenyl-4-(3.ethoxy-l-methyl.3-oxo-l-propyl)-M^^^^^ 
pentynel-3,4-dihydro-lH-l,4-benzodiazepine-^5-dione, 
(±).l.|sopropyl-3-phenyl-4-(3-ethoxy-l-phenyl-3K.xo.l-pr^^^^^^ 

10 pentynel-3,4-dihydro-lH-l^benzodi'azepine-2^-dione, 

(±).l-lsopropyl.3-phenyW-I2<l-Nbutoxy-4Wyloxy)suc^^^^^^ 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyIoxyglydnyW-benzyloxy^^^ 
ainino-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

15 (±)-l-isopropy^3-phenyl-4-[2-(l-be^zyloxy^'alinyI-4-benzyloxy)sucdnyl)K^^^ 
ainino-l-pentyneI-3,4-dihydro-lH-l,4-benzodiazepiae-2^-dione, 
(±)-l-isopropyl-3-phenyl-442-{l-benzyloxyphenylalanyI-4-benzyloxy)sucd^^^ 
Boc)-amino-l-penlynel-3,4.dihydro.lH-l,4-ben2odiazepine-2^-dione, 
(±)-I-methyl-3-phenyi-4-(3-ethoxy-l-methyl-3s.xo-l-propyI)-7-^^^^ 

20 dihydro-lH-l,4-toen2odiazepine-2,5-dlone, 

(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propy!K^^^^ 

dihydro-lH-l,4-benzodiazepine-2>dione, 

(±H-methyl-3-phenyJ-4-[2-(l-Nbutoxy-4-benzyIoxy)sucdnyl)]-7-[5-cya^ 

dihydro-lH-l,4-benzodiazepine-2^dione, 
25 (±)-l-methyJ-3-phenyI-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[5-cyano-l- 

pentyne]-3,4-dihydro-lH-l,4-ben20diazeplne-2,5-dione. 

(±)-l-Inethy^3-phenyI-4-[2-{l-benzyloxy^'alinyI-4-benzyIoxy)sucdnyl)]-7-[5-cyar.o-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±H-methyl-3-phenyl-442.(l-benzyIoxyphenyIalanyM-benzyloxy)sucdnyI)]-7-[5-c^^^^ 

30 l-pentyne]-34-dihydro-lH-l,4-benzodiazepme-2^dione, 

(±H^-«Jiphenyl-4-(3-ethoxy-l-Tnethyl-3-oxo-l-propyl)-7-[5-cyano-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l^-diphenyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[5-cyano-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2^-dione, 
35 (±)-U-diphenyl-4-[2-(l-Nbutoxy-4-benzyioxy)succinyl)]-7-[5-cyano-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l>diphenyl-4-[2-(l-benzyloxygIydnyI-4-benzyloxy)succinyl)]-745-cyano-l-pentyne]- 
3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
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(±)-l>diphenyl-4-[2-(l-ben2yloxyvaIinyl-4-ben2yloxy)succinyl)]-7-[5-cyano.l-pentyn^ 
3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l,3-diphenyM-[2-(l-benzyloxyphenylalanyI-4-benzyloxy)sucdnyl)]-7-IS-cyano-l- 
pentyne]-3/4-dihydro-lH-l,4-ben2odiazepine-2>dione, 
5 (±).l.benzyl-3-phenyl-4-(3-ethoxy.l-methyl-3-oxo-l-propyI).7-I5-cyano-l-penty^ 

dihydro-lH-l,4-ben2odiazepine-2;5-dione, 

(±)-l-benzyl-3-phenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5<yan(>l-pentyne]-^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)4-ben2y^3-phenyI-4-[2-(^^butoxy-4-benzyloxy)succinyl)]•7-[5-cyano•l-penty^^ 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-3-phenyl-4-[2-{l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-I5-cyano-l- 

pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 

(±)-^benzyl-3-phenyl-4-[2-(^benzyloxyvaliny^4-benzyloxy)succinyl)^7-[5-cyano-^ 

pentyne]-3,4-dihyd ro-1 H-1 ,4-benzodiazepine-2>dione, 
15 (±)-l-benzyl-3-phenyI-4-t2-(l-benzyloxyphenylalanyl-4-ben2yloxy)succinyl)l-7-[5-cyano-l- 

pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyM-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5<yano-l-pent^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-c/ano 

20 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-[2-{lW-butoxy-4-benzyIoxy)succinyI)]-7-[5.cyan(>-l-pent^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyIoxyglycinyl-4-benzyloxy)succinyl)]-7-[^^^ 

pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
25 (±).l-isopropyl-3-phenyl-4-[2-(l-benzyloxyvalinyM-benzyloxy)succinyI)]-7-[5-cyano-^ 

pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyI-4-[2-{l-benzyloxyphenylalanyl-4-ben2yloxy)succinyl)]-7-[5- 

cyano-l-pentyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 

(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-(3<yanop 

30 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

(±)-l-methyl-3-phenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(3-cyanophenyl)-l- 

ethyne]-3,4'dihydro-lH-l,4-ben20diazepine-2,5-dione, 

(±)-l-methyl-3-phenyM-[2-(l-^butoxy-4-benzyloxy)succinyl)l-7-[2-(3-cyanophen 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
35 (±)-l-methyl-3-phenyM-(2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[2-(3- 
qranophenyl)-l-elhyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-methyI-3-phenyl-4-[2-(l-benzyIoxyvalinyl-4-benzyloxy)succinyl)]-7-[2-(3- 
cyanophenyD-l -ethynel-3,4-d ihyd ro-1 H-1 ,4-benzod iazepine-2^-dione. 
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(±).l.methyI-3-phenyl-4-[2Kl-ben2yIoxyphenylalanyl-4-benzyIoxy)succmyl)]-7-[2^^ 

cyanophenyIH-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 
(±).l>diphenyl-4-(3-ethoxy-l-methyl-3-ox(,-l-propyl)-742-(3<yanophenyl)-l-ethyne]- 

34-dihydro-lH-l,4-benzodiazepine-2^-dione, 
5 (±)-UKliphenyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyim2-(3<y^^^^ 
3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l>d^phenyI-4-[2Kl-^butoxy-4.benzyloxy)succinyl)]-742-(3<yanophenyI)-l^^^ 
3^-dihydro-lH-l/4-benzodiazepine-2>dlone, 

(±H.3^iphenyl-4-[2-(l-benzyIoxygIydnyI-4-benzyloxy)sucdnyl)m^^ 
10 efliynel-3,4-dihydro-lH-l>4-benzodiazepine-2^ione, 

ethyne]-3,4Kiihydro-lH-l^benzodia2epine-2,5-dione, 

(±)-l>diphenyl-4-[2-(l-benzyloxyphenyIalanyF-4-benzyloxy)succinyl)]-7-I2-{3- 
cyanophenyI)-l-ethyne]-3,4-dihydro-lH-1.4-benzodiazepme-2>dione, 
15 (±)-l-benzyl-3-phenyl-4-(3-€thoxy.l-methyl-3-oxo-l-propyl)-7-[2-(3-cyanophenylH- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

(±)-l-ben2yl-3-phenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[2-(3<yanophenyl)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^dione, 
(±H-benzyl-3-phenyl-442-(l-^butoxy-44)enzyloxy)sucdnyl)]-7-t2-{3<yan^ 

20 ethynel-3,4-dihydro-lH-l,4-benzodia2«pine-2^dione, 

{±)-l-ben2yl-3-phenyl-4-I2-a-benzyloxygIydnyI-4-benzyloxy)succinylM^^^^ 
cyanophenylH-efhyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione. 
(±H-benzyI-3-phenyl-4-[2-(l-benzyloxy%'aIinyl-4-benzyloxy)sucdnyI)]-7-[2-(3- 
cyanophenyl)-l-ethynel-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

25 (±)-l-benzyI-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[2-{3- 
cyanophenyl)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 
(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-niethyt-3-oxo-l-propyI)-7-[2-(3-cyanophenyl)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiarepine-2^-dione, 

(±H-isopropyl-3-phenyl-4-(3-ethoxy.l-phenyI-3-oxo-l-propyl)-7-[2-(3-cyanophm^^^ 

30 ethyne]-3,4-dihydro-lH-lAbenzodiazepine-2^dione, 

(±H-isopropyI-3-phenyl-4-I2-(l-t-butoxy-4-benzyloxy)sucdnym-7-[2-(3-cyanophffl^^^ 

elhyne]-3Adihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyloxygIyclnyI-4-benzyloxy)succinyl)]-7-[2-{3- 
cyanophenyl)-I-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
35 (±)-l-isopropyl-3-phenyI-4-[2-(l-ben2yroxy\'alinyl-4-benzyloxy)succinyI)]-7-[2-(3- 
cyanophenyl)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropyl-3-phenyI-4-[2-(l-benzyloxyphenyIalanyl-4-benzyloxy)succinyl)]-7-[2-{3- 

cyanophenyl)-l-ethyne]-3,4-dihydro-lH-1.4^benzodiazepine-2^-dione, 
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(±)-l-m€thyI-3-phenyl-4-(3-ethoxy.l-methyl-3-oxo-l-propyl).7-(2-(4-ni 
ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
{±)-l-methyl-3-phenyl-4-(3-ethoxy-l-phenyI.3-oxo-l-prppyl)-7.[2-(4-ni 
ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
5 (±)-l-methyI-3-phenyl-4-[2-(l-^butoxy-4-ben2yIoxy)succinyl)].7-[2-(4-nitrophenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-inethyI-3-phenyl-4-[2-(l-ben2yIoxygIycinyl-4-benzyloxy)succinyl)]-7-[2-(4- 
nitrophenyl)-l-ethyne)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-methyl-3-phenyl-4-[2-(l-benzyioxyvalinyl-4-benzyloxy)succinyI)]-7-[2-(4- 
10 nitrophenyI)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)'l-methyl-3-phenyM-I2-(l-benzyioxyphenylalanyM.benzyIoxy)succinyl)]-7-[2-(4- 

nitrophenyl)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-13-diphenyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[2-(4-nitrophenyl)-l-eth 

3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
15 (±).l,3-diphenyl-4-(3-ethoxy-l-phenylO-oxo-l-propyl)-7-[2-(4-'nitropheny 
3,4-dlhydro-lH-l,4-ben2»diazepine-2,5-dione, 

(±)-l>diphenyl-4-[2-(l-Nbuloxy-4-benzyloxy)succinyI)]-7-[2-(4-njtrophenyl)-l-e^^ 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dit>ne, 

(±)-l>diphenyl-4-[2-(l-benzyioxyglycinyl-4-benzy!oxy)succinyl)]-7-[2-(4-nitrophenyl)-l- 
20 ethyne]-3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione, 

(±)-13-diphenyl-4-[2«(l-benzyloxyvalinyI-4-benzyioxy)succinyl)]-7-[2-(4-nitrophenyI)-l^ 
ethyne]-3,4-d ihyd ro-1 H-1 ,4-benzod iazepine-2,5-d ione, 

(±)-l>diphenyl-4-[2-(l-benzyloxyphenyIalanyl-4-benzyloxy)succinyl)]-7-[2-(4- 
nitrophenyI)-l-ethyne]-3,4-dihydri)-lH-l,4-ben2odia2epine-2^-dione, 
25 (±)-l-benzylO-phenyl-4-(3-ethi)xy-l-methyI-3-oxo-l-propyl)-7-[2-(4-nitrophenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dit)ne, 

(±)-l-benzyl-3-phenyl-4-{3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-I2-(4-nitrophenyI)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-3-phenyl-4-[2-{l-Nbutoxy-4-benzyIoxy)succinyI)]-7-[2-(4-nitrophenyl)-l- 

30 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzy!-3-phenyl-4-[2-(l-benzylc)xyg!ycinyl-4-benzyloxy)succinyl)]-7-[2-(4- 
mtrophenyI)-l-ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
(+)-l-benzyl-3-phenyl-4-(2-(l-benzyloxyvalinyl-4-benzyloxy)succinyI)]-7-[2-(4- 
nitrophenyI)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

35 (±)-l-benzyI-3-phenyl-4-[2-(l-benzyloxyphenylalanyM-benzyloxy)succinyl)]-7-[2-(4- 
nitrophenyI)-l-ethyne]-3,4-dihydro-lH-l,4-benz(>diazepine-2^-dione, 
(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-(4-nitrophenyI)-l^ 
ethyne]-3,4<lihydro-lH-l,4-benzodiazepine-2,5-dione, 
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"^"^'TH-isopropyl-a-phenyM-Ca^ethoxy-l-phen^^ 

ethyne]-3,4-dfhydro-lH-M-benzodiarepine-2,5-<iione, 
(±)-l-isopropyl-3-phenyM-[2-(l-^butoxy-4-benzyIoxy)sucdnyl)]-7-P^^^^^^ 

ethynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
5 (±H-isopropyl.3-phenyl-4-[2-{l-benzyloxyglycinyl-4-benzyl^^^^ 
nitrophenyl)-l-ethynel-3,4-dihydro-lH-l,4-benzodiazepme-2^-dione, 
(+H-isopropyl-3-phenyl-4-[2-(l-benzyloxyvalinyl4-benzyloxy)sucdnyl»^^^^^^ 
nitrophenyI)-l-ethynel-3,4-dihydro-lH-l,4-benzodiazepine-23Kli«^^^ 
(.>l-isopropyI-3-phenyI-4.[2-{l-benzyloxyphenyIalan^^^^ 
10 iutrophenylH-ethyne]-3,4-dihydro-lH-l,4.benzodiazepine-2>dione, 
M-l.methyl-3-phenyI-4<3^thoxy.l-methyI-3-oxo-l-propylH^ 

aminoethanel^keto-l.propyn-3-amine]-3,4-dihydro-lH^ 
(+).l-methyI-3-phenyl-4-(3-ethoxy-I-phenyl-3-oxo-l-propyl)-74N-[2-(N-Boc)- 

aminoethaneK.-keto-l-propyn-3-amine]-3,4-dihydro4H4,4-benzodiazepi^^^^^^^ 
15 (±)-l.methyl-3-phenyI-4-[2-(l-t.butoxy-4-benzyloxy)succinyl)]-7-[N-[2-(N.Boc)- 

a.inoethane]-3-keto-l-propyn-3-arnine]-^^^^^^^^^ 

(.)-l-methyl-3-phenyl-4-[2-(l-benzyloxygIycinyI-4^enzyloxy)succ.nyl)]-7W^^^ 

a;inoethanel-3-ke.,-l-propyn-3-an.in^^^^^^ 
(..)-l-methyl-3-phenyI-4<2-(l-benzyloxyva!inyl-4-ber«yIoxy)s«cdn^^ 

20 aminoe*anel^keto-l-propyn-3.mlnel-3,4.dlhydro4H-^^^^^ 

(±)-l-methyl-3-phenyl-4-[2-{l-benzyloxyphenyIalanyl-4-benzyloxy)su«^^^^ 
BocMminoethanel-3-keto-I-propyn-3-amlnel-3,4^*ydro-lH^^^^^^^^ 

tHiHJ,phenyl-4-(3-ethoxy-l-methyl-3.oxc,-l-propyl)-7-[N-l2-^^^^^^ 
25 keto-l-propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l>dJphenyI-4-(3.ethoxy-l-phenyl-3-oxo-l-propyl)-7-[N-l2-(N-Doc)-aminoet^^^^^ 
keto-l-propyn-3-amine]-3,4-dihydro-lH-l,4-benzodlazepine.2>dione, 
(±)-l>diphenyl-4-[2<l-Nbutoxy-4-benzyloxy)succinyl)l-7W^^^ 
keto-l-propyn-3-amine]-3,4-dihydro-tH-M-benzodiazepine-2^-dione, 
30 (±)-l>diphenvl-4-[2-(l-benzyIoxygIycinyI-4-benzyloxy)sucdnyl)l-74N-[2-(N^^^ 
aminoethane]-3-ketu-l-propyn-3^mine]-3,4-dlhydro4H-l,4-benz^^ 
(±H^-dfphenvl-4-[2-(l-benzyloxyvalmyl-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keU,-l-pn.pya-3-amine]0,4-dihydro-lH-14-benzodiazepine-2^-d.one, 
(±H>diphenvl-4-[2.(l-benzvloxyphenylaIanyl-4-benzyloxy)succinyl)l-7-[N-[2-(N-Boc)- 
35 aminaethane]-3-keto-l-prupyn-3-amine]-3,4-dihydra-lH4,4-benzodiazepine-2^-dto^^^ 
(±)-l-benzyl-3-phenvl-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyn-3-amine]-3,4-d,hydm-lH-l,4-benzodiazepine-2^-dl^^^^ 
(±)-l-benzvI-3-phenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyn-3-aminel-3,4-dihydrc,4H-l,4-benzodi^^^^^^ 
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(±)-l-benzyl-3-phenyl-4-[2-(l-f-butoxy-4-benzyloxy)succinyl)l-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-1-propyn-3-amine]-34-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
(±)-l-benzyl-3-phenyI-4-[2-(l-benzyloxygiycmyl-4-ben2yloxy)succinyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyn-3-amine)-3,4-dihydro-lH-l,4-ben2odia2epine-2>dion^ 
5 (±)-l-benzyl-3-phenyl-4-[2-(l-ben2yloxyvalinyl-4-benzyloxy)succinyl)]-7.[N-[2-(N.Boc)- 
aminoethane]-3-keto-l-propyn-3-amine]-3,4-dihydro-lH4,4-ben2odia2epine-2^-di^ 
(±)-l-benzyI-3-phenyI-4-[2-(l-benzyloxyphenylalanyl-4-benzyIoxy)succinyl)]-7-[N-[2-(N- 
Boc)-aiiunoethane]-3-keto-l-propyn-3-ainine]-3,4-dihydro-lH-l,4-ben2odia2epine-2^- 

dione, 

10 (±).l.isopropyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7.tN-[2-(N-Boc)- 

aminoethane]-3-keto-l-propyn-3-arnine]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 
(±)-lMSopropyl-3-phenyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[N-t2-(N-Boc)- 
aminoethane]-3-keU>-l-propyn-3-amine]-3,4-dihydro-lH-14-benzodiazepine-23-dio^^ 
(±)-l-isopropyi-3-phenyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 

15 aminoethane]-3-keto-l-propyn-3-amine]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5Kiione, 
(±)-l-isopropyI-3-phenyl-4-[2-(l-ben2yIoxyRlycinyI-4-ben2yIoxy)succinyl)]-7-[N-[^^^ 
Boc)-aminoethane]-3-keto-l-propyn-3-amine]-3,4<lihydro-lH-l,4-ben2odiazepine-^^ 

dione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-ben2yU)xyvalinyl-4-benzyIoxy)succinyI)]-7.[N-[2-(N- 
20 Boc)-aminoethane]-3-keto-l-propyn-3-amine]0,4<lihydro-lH-l,4-ben2odiazepine-^^ 
dione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-ben2yjoxyphenylaIanyM-benzyloxy)sucdnyl)]-7-[N-[2- 
(N-Boc)-aminoethane]-3-keto-l-propyn-3-amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5- 

dione, 

25 (±)-l.methyl-3-phenyI-4-(3-etht)xy-l-methyl-3-oxo-l-propyl)-7-[3-keto-l-propyn-3-[4-(N- 
Boc)-l-piperizine]]-3,4-dihydR)-lH-l,4-ben2i)diazepine-2^-dione, 
(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxu-l-propyI)-7-[3-ket()-l-propyn-3-[4-^ 
Boc)-l-piperizine]]-3,4-dihydro«lH-l,4-benzodia2epine-2^-dione, 

(±)-l-methyl-3-phenyl-4-[2-(l-f-butoxy-4-ben2yIoxy)succinyl)]-743-keto-l-propyn-3-[4-(N- 

30 BocH-piperizine]]-3,4-dihydr()-lH-l,4-benzodiazepme-2,5-dione, 

(±)-l-methyl-3-phenyl-4-[2-(l-benzyloxygIycinyl-4-benzyloxy)succinyl)]-7-[3-keto-l- . 
propyn-3-[4-(N-Bi)c)-l-pipenzine]]-3,4-dihydr{)-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-methyl%Vphenyl-4-[2-(l-benzyloxyva!inyl-4-benzyloxy)succinyl)]-7-[3-keto-l^ 
propyn-3-[4-(N-Boc)-l-piperizine]]-3,4-dihydrc)-lH-l,4-benzodiazepine-2,5-dione, 

35 (±)-l.methyI-3-phenyI-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[3-keto-l^ 
propyn.3-[4-(N-B()c)-l-piperizine]]-3,4<lihydro-lH-1,4^benzodiazepine-2^<lione, 
(±)-l,3-dipheny!-4-(3-eth(>xy-l-methyl-3H)xo-l-propyl)-7-[3-keto-l-propyn-3-^ 
l-piperizine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
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(±)-U-diphenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-H3-ke^^^^ 
piperizine]l-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
(±)-l>diphenyl-4-[2-(l-f-butoxy-4-ben2yloxy)succinyl)]-7-[^^^^^ 
l.piperizme]]-3,4-dihydro-lH-l,4-ben2odiazepine-2>dione, 

5 (±)-UKliphenyl-442-(l-benzyloxyglycinyl-4-benzyloxy)sucdnyl)I^^^^^ 
(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2>dione, 
(±)-l>diphenyl-4-[2-(l-benzyloxyvalinyI-4-benzyloxy)sucdnyl)I-7-^^^^ 
(N-Boc).l-piperizine]l-3,4-dihydro.lH-l,4-benzodia2epine.2,5-dione, 
(±)-l>diphenyl-4-[2.{l-benzyloxyphenylalanyI-4-benzyloxy)succmyI)]-7-[^^ 

10 propyn-344-(N-BocH-piperizinel]-3.4Kiihydro.lH-l,4-benzodiazepm^^^ 
(±)-l-benzyl.3-pheayl-4-(3-ethoxy4-methyl-3^xo-l-propylK^^^^^ 
BocH-piperizme]1.3/4^ihydro-lH-l,4-benzodiazepine-2>dione, 
(±)-lWyl-3-phenyl-4K3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[3-keto-l-pro^^^^ 
Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

15 (±)-l-benzyl-3-phenyl-4-(2-(l-^butoxy-4-benzyloxy)succinyl)]-743-keto-l^ 
Boc)-l-piperizine]]-3,4-dthydro-lH-l,4-benzodiazepine-2^-dione, 
(±H-benzyl-3-phenyl-4-[2-(l-benzyloxygFycinyl-4-benzyIoxy)sucdnyl)]-7-[3-keto-l- 
propyn-3-[4-(N-Boc)-l-piperizine]]-3,4<iihydn)-lH-l,4-benzodiazepine-2^-dione, 
(±H-benzyl-3-phenyl-442-(l-benzyloxyvalinyl-4-benzyloxy)sucdn^ 

20 H4-(N-Boc)-l-piperizine]I.3.4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±H-benzyl-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)sucdnyl))-7-[3-keto-l- 

propyrv-3-[4-(N-Boc)-l-piperizine]]-3,4-dlhydro-lH-l,4-benzodiazepine-2^-dione, 

(±H-isopropyl-3-phenyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-t3-keto-l-propyn-3-[4- 

(N-Bc)c)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 (±)-l-isopropyl-3-phenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[3-keto-l-propyn-3-[4- 

(N-Boc)-l-piperizinel]-3,4-dihydrcvlH-l,4-benzodiazepine-2,5-dione. 
{±)-l-isopropyl-3-phenyI-4-[2-(l-^butoxy-4-ben2yloxy)sucdnyl)]-7-(3-kelo-l-propyn^44. 

(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
{±)-l-isopropyl-3-phenyl-4-[2-(l-benzyIoxygIycinyl-4-benzyloxy)sucdnyl)]-7-(3-keto^^ 

30 propyn-3-[4-(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-ben2yIoxyvaliayl-4-benzyloxy)succinyI)]-7-(3-keto-l- 
propyn-3-[4-(N-BocH-piperi«ne]I-3'4<'5hydro-lH-l,4-benzodiazepine-2^-dione, 
{±)-l-isopropyI-3-phenyl-4-[2-(l-ben2yloxyphenylalanyl-4-benzyIoxy)succinyl)l-7-[3-keto- 
I-propyn-3-[4-(N-Boc)-l-piperizine]]-3,4-diliydro-lH-l,4-benzodiazepine-2,5-dione, 

35 (+).l.Tnethyl-3-pheny!-4-(3-ethoxy-l-niethyl-3-oxo-l-propyI)-7-[2-[2-(N- 

Boc)aminoethanethiol]-l-ethyne]-3,4-diIiydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[2-[2-(N- 

Boc)ainim)ethanethioll-l-eth>'ne]-3,4-dihydrc.-lH-l,4-benzodlazepine-23-dione, 
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(±)-l-inethy!-3-phenyl-4-[2-(l-^-butoxy-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]'l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-<iione, 
(±)-l-methyl-3-phenyl-4-[2-(l-ben2yloxyglycinyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-€thyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
5 (±)-l-methyI-3-phenyl-4-[2-(l-ben2yioxyvalinyl-4-benzyIoxy)succinyl)]-7-I2-[2-(N- 
Boc)aminoethanethioI]-l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-23-dione, 
(±)-l-methyl-3-phenyM-[2-(l-ben2yloxyphenylaIanyl-4-ben2yloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 
(±)-l^-diphenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[2-[2-(N- 

10 Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l,3-diphenyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[2-[2-(N-Boc)aminoethanethiol]- 
l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 
(±H,3-diphenyl-4-[2-(l-^butoxy-4-ben2yloxy)succinyl)]-7-[2-[2«(N- 
Boc)aminoethanethjoI]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

15 (±)-l>diphenyI-4-[2-(l-benzyloxyglycinyl-4-benzyIoxy)succinyI)]-7-t2-t2-(N- 
Boc)aminoethanethioI]-lH2thyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
(±)-l^-diphenyl-4-[2-(l-ben2yloxy\'aIinyM-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodia2epjne-2,5-dione, 
(±)-l^-diphenyI-4-[2-{l-benzyIoxyphenylaIanyI-4-benzyloxy)succinyI)]-7-[2-[2-(N- 

20 Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione 
(±)-l-ben2yI-3-phenyU4-{3-etl-ioxy-l-methyl-3-oxt)-l-propyl)-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-elhyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-[2-(N- 
B(ic)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione^ 

25 {±)-l-ben2yI-3-phenyl-4-[2-{l-^butoxy-4-benzyloxy)succinyI)]-7-[2-[2-(N- 

Boc)arninoethanethioI]-l-ethyne]-3,4-dihydrt)-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyIoxy)succinyI)]-7-[2-[2-(N- 
Boc)aminoethanethioI]-l-ethyne]-3,4-dihydro-lH-lAbenzodiazepine-2,5-dione, 
(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyvaIinyl-4-benzyIoxy)succinyI)]-7-[2-[2-(N- 

30 Boc)aminoethanethi()l]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyI-3-phenyl-4-[2-(l-benzyioxyphenylalany]-4-benzyloxy)succinyI)]-7-[2-[2-(N- 
Boc)aminoethanethioI]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[2-[2-(N- 
Boc)aminoethanethi()l]-l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

35 (±)-l-isopropyI-3-phenyI-4-{3-ethoxy--l-phenyl-3-oxi)-l-propyl)-7-[2-[2-(N- 
Boc)aminoethanethiol]-lH?thyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-di 
(±H-isopropyl-3-phenyI-4-[2-(l-f-buU)xy-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethic)I]-l-ethyne]%M-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
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(±)-l-isopropyl-3-phenyl-4-t2-(l-ben2yloxygIycinyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione. 
(±H-isopropyl-3-phenyl-4.(2-(l-benzyloxyvaIinyI-4-benzyloxy)succinyl)I-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihyd«.-lH-l,4-benzodiazepine-2^-dione, 
5 (±).l.isopropyl-3-phenyl-4-[2-(l-benzyIoxyphenylalanyl-4-benzyloxy)succinyl)]-7-[2-I2- 
(N-Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-W-benzodiazepine-2^ione, 
(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-(4-cyanothiophenol)-l 

ethyne]-3,4-djhydro-lH-l,4-benzodiazepine-2,5-dione, 

(±).l-methyI-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(4<yanolhiophenoI)-l^ 

10 ethynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±H-methyl-3-phenyl-442-(l-f^utoxy-4-benzyloxy)succinyl)l-7-[2-(4-cyanothiophenol)-l 

ethynel-3,4-dihydro-lH-l,4-benzodiazep!ne-2,5-dione, 

(±)-l-methyI-3-phenyI-4-[2-(l-ben2yIoxyglycinyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenol)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
15 (±)-l-methyl-3-phenyf-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenoI)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-methyl-3-phenyM-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succmyl)]-7-[2-(4- 
cyanothiophenol)-l-ethyne]-3y4-dihydn>.lH-l,4-behzodiazepme-2>dione, 
(±)-l^-diphenyI-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-[2-{4-cyanothiophenol)-l- 

20 ethyne]-3,4-dihydro-lH-ly4-benzodia2epine-2,5-dione, 

(±)-l,3-d!phenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(4-cyanothiophenol)-l- 

ethynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-U-di'phenyl-4-[2-{l-t-butoxy-4-benzyloxy)succinyl)I-7-t2-(4-cyanothiophenol)-l- 

ethyne]-3,4-di'hyd ro-1 H-1 ,4-benzodiazepine-2,5-dione, 
25 (+)-l>diphenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyI)]-7-[2-(4- 
cyanothiophenol)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l^-diphenyl-4-[2-(l-benzyloxyvaIinyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenol)-l-elhyne]-34-dihydn>-lH-l,4-benzodrazepine-2>dione, 
(±)-13-diphenyl-4-[2-(l-benqrlo)grphenylalanyl-4-benzyloxy)succinyl)]-7-[2-{4- 
30 cyanothiophenoI)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-benzyI-3-phenyM-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-t2-(4-cyanothiophenol)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-3-phenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(4-cyanoaiiophenol)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
35 (+).l-benzyl-3-phenyl-4-[2-(l-t-butoxy-4-benzyloxy)succinyl)l-7-[2-(4-cyanothiophenoI)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-3-phenyl-4-[2-{I-benzyloxy},'lycinyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenol)-l-ethyne]-3,4-dihydm-lH-l,4-benzodiazepine-2^-dione, 
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(±)4-ben2yl-3-plienyl-4-[2-(l-benzyIoxyvalinyl-4-benzyloxy)succinyl)l-7-[2-(4- 
cyanothiophenol)-l.ethyne]-3,4-dihydro-lH-14-benzodia2epine-2^-dione, 
(±>-l-ben2yl-3-phenyl-4-[2-(l-benzyloxyphenylaianyl-4-benzyioxy)succinyl)].7-[2-{4- 
cyanothiophenol)-l-ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
5 (±).l.isopropyl-3-phenyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7.[2-(4<yanothiophen 
l-elhyne>3,4-dihydro-lH-l,4-benzi)dia2epine-2>dione, 

{±)-l-isopropyl-3-phenyl-4.{3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[2-(4.cyanothiophenol)- 
l-ethynel-3,4-dihydro-lH-l,4-ben2odiazepine-2>dione, 

(±H-isopropyl.3-phenyl^-[2-{l-f-butoxy-4.benzyloxy)succinyl)].7.[2K4<yanothiop 

10 l-ethynel-3,4-dihydro-lH-l,4-benzodiazepine>2>dione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-ben2yloxygiycinyI-4-ben2yloxy)succinyl)]-7.I2-{4. 
cyanothiophenol)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyl-3-phenyJ-4-[2-{l-benzyloxyvalinyl-4-ben2yloxy)succinyl)]-7.[2-(4- 
cyanothiophenc)l)-l-ethyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

15 (±)-l.isopropyl-3-phenyl-4-[2-(l-ben2yloxyphenylaIanyl-4-benzyloxy)succinyl)]-7^ 
cyanothiopheno!)-l-ethyne]-3,4-dihydri)-lH-l,4-ben2odiazepine-2,5-dione, 
(±)-l-methyI-3-phenyI-4-{3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[4-[2-(N-Boc)am 
methylpyrimidine-4-yl)-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-^ 
(±)-l-methyI-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-t4-[2-(N-Boc)amino-^^ 

20 melhy)pyrimidine-4-yl]-4-oxa-l-biityne]-3,4-dihydro-lH-l,4-benzodia2epine-2>^ 

(±)-l-methyI-3-phenyl-4-[2-(]-NbuU)xy-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-^^ 
methylpynmidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2>di^^^ 
(±)-l-methyl-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[442-^^^ 
Boc)amino-6-methylpyrimidine-4-yl]-4-(ixa-l-butyne]-3,4-dihydro-lH-l,4-ben 

25 2^-dione, 

(±)-l-methyI-3-phenyl-4-[2-(l-ben2yiox\aaIinyl-4-benzyloxy)succinyI)]-7-[4-[^ 
Boc)amim)-6-methylpyrimk1ine-4-yl].4-()xa-l-butyne)-3,4-dihydro-lH-l,4-benz^^ 

2,5-dione, 

(±H-methyl-3-phenyl-4-[2-(l-ben2yloxyphenylalnnyl-4-benzyloxy)succinyl)l-7-[4-[2^^ 
30 Boc)amini)-6.methylpyrimidine-4-yl]-4.oxa-l-butyne]-3,4-dihydro-lH-l,4-^^^ 

2,5-dione, 

l(±)->diphenyl-4-(3-ethoxy-l-methyl-3-i)xt)-l-propyl)-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-t4-ben2odia2epine-2^^^ 
(±)-l^-diphenyI-4-(3-ethoxy-l-phenyI-3-i>xi)-l-propyI)-7-[4-[2-(N-Boc)amino-6- 
35 methylpyrimidine-4-yl]-4-t)xa-^butyne]0,4-dihydro-^H-l,4-ben2odiazepine-2,5-dione^ 
(±)-l,3Hjiphenyl-4-[2-(^^butoxy-4-benzyll)xy)succiny0]-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyne]0,4-dil\vdro-lH-l,4.benzodiazepme-2 
(±)-UVdiphenyl4-[2-(l-ben2yloxyg)ycinyl-4-benzyU)xy)succinyl)]-7-[4-[2-(N-Boc)am 
methylpyrimidine-4-yl]-4H)xa-l-butyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2>^ 
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'^°^^^H%phenyM42-{l-benzyIoxyvalinyM^^^ 

™thylpyrimidIne^-ylHW-butynel-3,4<llh^^^^^^ 
(+H>diphenyl-4-[2.(l.benzyloxyphenyIa)anyl-4-benzyloxy)sucdnyl)]-^^^^ 

B'oc)amlno-6-n.ethylpyrimidine-4-yll-4-oxa-l-buty^^^^^^^ 

5 2/5-dione/ . . 

(.)-l-benzyl-3.phenyl-4-(3-ethoxy-l-methyl-3K.xo-l-propyI)-7-^^ 

n.ethylpyrimidine^-yll-4-oxa.l-butyne]-34-dihydro-lH-l,4-be^^^ 
(.H-benzyl-3-phenyl-4-(3^thoxy-l-phenyl-3K,xo-l-^^^^^^^ 
n;ethylpyrimidine^yI]-4-oxa.l-butynel.3,4^ihydro-lH-U-^^^^^ 
10 (.H-benzyI-3-phenyl-4-t2-(W-butoxy-4-benzyIo^^^ 

n;ethyIpyrinUdine^-yIl-4-oxa-l-butynel-3,4Kiihydro-lH-^ 
(±H-benzyl-3-phenyI-4-PKl-benzyloxyglydnyl-4-benzyloxy)suc^^^^^^^ 

B^Oamino-e-methylpyrimidine^-ylH-oxa-I-butyne]-^^^^^ 

(ilII^yl-3-phenyl-4-[2-(l-benzyloxy^^Iinyl-4-benzyloxy>succinyl)]-^^^^ 
B;c)a.,ino-6-methy.pyrimidine^-yl]-4-xa-l-butynel-3,4-dihy^ 

M-tbenzyl-S-phenyM^^^^^ 

B;c)amino-6-n,ethyIpyrimidIne^-y.l-4.>xa.l-bue^^^^^^^^ 

(±H-isopropyl-3-phenyI-4-(3^thoxy.l-methyl-3-oxo-l-propyO^^^^^^^ 
n»ethylpyrimidine^-ylH-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepm^^^^^^ 

(.H-lsopropvl-3-phenyl-4-(3-ed,oxy-l-phenyl-3-oxo-l-propyl)-7-^ 
methylpyrim;dine-4-ylH.oxa-l-butynel-3,4-dihydrcvlH-l,4-benzodiazepm 
25 (H.H-isopropv.-3-phenvI-442-(l-^butoxy-4-benzyloxy)succinyl)]-7-[4-^^^^^^ 

n.ethylpvrim;dine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepme-2^d^^ 
{±)-l-isopropvl-3-phenvl-4-[2-(l-benzyloxyKlycinyl-4-benzyloxy)sucdnyl)].7.I4-[2-{N- 

Boc)amino-6-methylpyrimidine^-yn-4-oxa-l-butyneJ-3,4-dihy^ 

30 (itropropyl-3-phenvl-4-[2-{l-benzyI^^^^^^ 

B'oc)amino-6-methyIpyrimfdine^-yl]-4-oxa4-butynel-34-dihydro-lH-l,^^ 

2/5-dione, 

(±H-isopropyl-3-phenyl-4-I2-(l-benzyloxyphenylalanyI-4-benzyloxy)succinyl)l-744-[2- 
{N.Boc)amint>-6-methylpyrimidine^-yI]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4- 

35 benzodiazepine-2^ione, 

(±)-l-methyl-3-phenyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[5-[2-(N- 

Boc)aminopyridine-3-yl]-5-oxa-l-pentyne]-3,4-dihydro-lH-1.4-benzodJazepine-2^dioae, 
(±)-l-methyl-3-phenvl-4-{3-elhoxy-l-phenyl-3-oxo-l-propyl)-7-[5.I2.{N- 
Boc)an,inopyridine-3-yl]-5H,xa-l-peatyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-di^^^^ 
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(±)-l-methyKVphenyl-4-[2-(l-^butoxy-4-ben2yloxy)succinyl)].7-[5-[2-(N- 
Boc)aminopyridine-3-yl]-5-oxa-l-pentyne]-3,4<iihydrc>-lH-l,4-benzodiazepine-2^di^ 
(±)-l-methyi-3-phenyl-4-[2-(l-benzyloxyglycinyl.4-benzyloxy)succinyl)]-7.[5-[2-{N 
Boc)aminopyridine-3-yI]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodia2epin^^ 
5 (±).l-methyl-3-phenyl-4-[2-(l-benzyloxyvalinyM-benzyloxy)sucdnyl)l-7.[5-[2-(N- 
Boc)aminopyridine-3-yl]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-di 
(±)-l-methyl-3-phenyM-[2-(l-benzyloxyphenylalanyI-4-benzyloxy)succinyI)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yIl-5-oxa-l-pentyne]-3,4<lihydro-lH-l,4.benzodiazepine-2^-dione, 
(±)-l>diphenyJ-4-(3-ethoxy-l-methyI-3-oxo-l-propyI)-7-[5-[2-(N-Boc)amm^^ 

10 yl]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l>diphenyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[5-[2-(N-Boc)aminopyridine-3- 
yl]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-U-diphenyl-4-[2-{l-Nbutoxy-4-benzyloxy)succinyl)]-7-[5-[2-(N-Boc)aminopyridm^ 
yl]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

15 (±).l>diphenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succmyl)]-7-[5-[2"(N- 

Boc)aminopyridine-3-yll-5-t)xa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2>dion^ 
(±)-l>diphenyl-4-[2-(l-benzyloxyvaIinyl-4-benzyloxy)succinyl)]-7-[5-[2^{N- 
Boc)aminopyridine-wVyl]-5H)xa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-^ 
(±)-l>diphenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[5-[2-(N- 

20 Boc)aminopyridine-3-yI]-5-oxa-l-pentyne]-3,4'dihydro-lH-l,4-benzodiazepine-2>dione, 
(±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-[5-[2-(N- 
Boc)aminopyridine-3-y!]-5-oxa-l-pentyne]-3,4<iihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-ben2yl-3-phenyl-4-(3-ethoxy-l-pheny!-3-oxo-l-propyl)-7-[5-[2-(N- 
Boc)aminopyridine-3-yI]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

25 (±)-l-ben2yl-3-phenyl-4-[2-(l-l-butoxy-4-benzyloxy)succinyI)]-7-[5-[2-{N- 

Boc)aminopyridine-3-yll-5H)xa-l-pentyne]-3,4<lihydr(>-lH-l,4-benzodiazepine-2^^^ 
(+).l-benzyI-3-phenyl-4-[2-(l-benzyIoxyglycinyM-benzyloxy)succinyl)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yl]-5-oxa-l-pentyne]-wV-dihydro-lH-l,4-benzodiazepine-2^^^ 
(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyvalinyI-4-benzyloxy)succinyl)]-7-[5-[2-(N- 

30 Boc)aminopyridine-3-yl]-5-oxa-l-pentyne]-3,4-dihydro-lH4,4-benzodia2epine-2>dion^ 
(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyphenyIalanyi-4-ben2yloxy)succinyI)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yl]-5-oxa'l-pentyne]-w\4-dihydr(vlH-l,4-benzodia2epine-2,5"dion^ 
(±)-l-isopropyl-wVphenyl-4-(3-ethoxy-l-methyI-wVoxo-l-propyl)-7-[5-[2-(N^ 
Boc)aminopyridine-3-yl]-5-()xa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dw 

35 (±)-l-isopropyl-3-phenyi-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-[2-(N- 

Boc)aminopyridine-3-yl]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2>dion^ 

(±)-l-isopropyl-3-phenyl-4-l2-(l-Nbutoxy-4-ben2yloxy)succinyI)]-7-[5-[2-(N- 

Boc)aminopyridine-3-yI]-5-oxa-l-pentyne)-3,4-dihydro-lH-l,4-benzodia2epine23-d 
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(±H-isopropyl-3-phenyl-4-I2-(l-benzyloxyglycinyl-4.benzyIoxy)succ.nyl)]-7-[5-[2-(N- 

Boc)an,inopyridine-3-y.h5K>xa-l-pent^^^^^^^^ 

(±H-isopropyl-3-phenyM-[2<l-benzyloxyvalinyI-4-benzyloxy)succm^^^^^ 

Boc)arxunopyridine-3-yl]-5K,xa-l-pentyne}-3,4-dihydro-lH-l^^^^^^^ 
5 (+H-isopropyl-3-phenyI-4-[2Kl-benzyIoxyphenylalanyl-4-benzyloxy)sucdny^^^^ 

(N-Boc)anunopyndine-3-yI]-5-oxa-l-pentyne]-3,4-dihydro-lH^^ 
dione, 

g) To a solution of 22mgs l.methyl-4-(2-carboxyethyl)-7KN-boc-5.amino-l-pentynyl)- 

10 3,4^ihydro-lH-l>benzodiazepme-2^Klione benzyl ester (0.041^^^^ 

acetate was added 3mL sat HQ in ethyl acetate. After 1 hour, the mixture was concentrated 
inmaw and dUuted with 2mL methanol. To the methanolic solution was added 03mL 2N 
sodium hydroxide- After 1 hour, the reaction was quenched with 3mL acetic acd, 
concentrated in vaa,o, diluted with3mL water and purified by high pressure liquid 

15 chromatography, using a 1/2" C-18 reverse-phase column, eluting with a solvent gradient of 
10-90 methanol(0.1% trifluoracetic acid)/ water (0.1% trifluoracetic acid), time 0 to 10 mm, 
to 5050 methanol(0.1% trifluoracetic acid)/water (0.1% trifluoraceti-c add), time 10 min to 
40 min, flow = lOml/min (Rt=33.1 min, un detection 254nm) to yield 13mgs (92%) l-methyl-4- 
(2-carboxyeti.yl)-7-(5-amino-l-pentynyI)-3,4Klihydro-lH-l,4-benzodiazepine-2,5-^^^^ 

20 tn-fluoracetate. HRMS (FAB) molecular ion m/z=<^.1626 ( cald. C18H22K3O4, 344.1610). 
IH NMR (D2O) 7.63 (IH, d, 4JhH, Ar-H a-CON), 7.54 (IH, dd, 4jhH=2Hz, 3jhH=8Hz, Ar- 
H p-CON), 7.20 (IH, d, 3]HH=8Hz, Ar-H ,«-CON), 4.(5 (IH, d, 2JhH=14Hz, NCHHCO), 4.0 
(IH, m, NCHHCH2), 3.74 (IH, d, 2jhH=14Hz, NCHHCO), 3J9 (IH, m, NCHHCH2),320 
(3H, s, NCH3), 3.03 (2H, t, 3JhH=7Hz, NCH2), 2.59 (2H, m, CH2CO2), 2.42 (2H, t, 

25 3JhH=7Hz, CJCCH2), 1^52 (2H, p, 3jhH=7Hz, CH2CH2CH2). 

Using the above procedure, but substituting the appropriate 3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione for i.nnethyM-(2-carboxyethyl)-7.(N.boc-5-amino-l-pen.ynyl)- 
3,4-dihydro-lH-l,4-ben2odiazepine-2,5Klione benzyl ester there may be prepared, for 

example, the following compounds: 
30 l.metiiyl-4-(2-carboxy-l-medxylethyl)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

l.metiiyl-4-(2warboxy-l-phenylethyl)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-f-butoxy)I-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 

35 benzodiazepine-23-dione trifluoracetate, 

(±)-l-metiiyl-4-[succin-2-yl-(l-slycine)]-7-(5-amino-l-pentyne)-3,4-dihydro.lH.l,4- 

benzodiazepine-23-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-valine)]-7-(5-amino-l-pent>'ne)-3,4.dihydro-lH-l,4- 
benzadiazepine-2,5-dione trifluoracetate. 
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(±)-l-methyJ.4-[succin-2-yN(l-phenylalanine)]-7-{5-amino-l-pentyne)-3,4-dihy 
benzcxliazepine-2,5-dione trifluoracetate, 

l-phenyl-4-(2<arboxy-l-methyIethyI)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine'2^*dione trifluoracetate, 
5 l-phenyl-4-(2-carboxy-l-phenylethyl)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazeptne-2^-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-Nbutoxy)]-7-(5-amino-l-pentyne)-3,4-dihydro-^ 
benzodiazepine-23-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-glycine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-^ 
10 benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yI-(l-vaiine)]-7-(5-ainino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yI-(l-phenylalanine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH- 
benzodiazepine-2,5-d ione tri f I uoraceta te, 
15 l-benzyM-(2-carboxy-l-methylethyl)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5<lione trifluoracetate, 

l-benzyl-4-(2-carboxy-l-phenylelhyl)-7-(5-amino-l-pentyne)--3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-di()ne trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-{l-f-butoxy)]-7-(5-amirio-l-pentyne)-3,4-dihydro-lH-l,4- 
20 benzodiazepine-2,5-dione trifluoracetate, 

(±H-benzyl-4-[succin-2-yI-(l-glycine)]-7-(5-arnino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-valine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dic)ne trifluoracetate, 
25 (±)-l-benzy]-4-[succin-2-yl-(l-phenyIalanine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyI-4-(2<arboxy-l-methyIethYl)-7-(5-amino-l-penlyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2-carbpxy-l-phenylethyI)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
30 benzodiazepine-2^-dione trifluoracetate, 

(+)-l-isopropyI-4-[succin-2-yl-(l-Nbutoxy)]-7-(5-aminc)-l-pentyne)-3,4-dihydro-lH-l,^ 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yI-(l-giycine)]-7-(5-arnino-l-pentyne)-3,4-dihydro-lH-l,4- 
benz()diazepine-2,5-dic>ne trifluoracetate, 
35 (±)-l-isopropyl-4-[succin-2-yl-(l-valine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isppropyI-4-[succin-2-yl-(l-phenyIalanine)]-7-(5-amino-l-pentyne)-3,4-dihy^ 
l,4-benzodiazepine-2,5-dione trifluDracetate, 
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l.methyl-4-(2-arboxy-l-methylethylK-[N-(2-aminoethane)-3-keto4-propy^ 
3,4-dihydro-lH-l,4-ben20cliazepine-2^ione trifluoracetate, 

l.methyl-4-{2-carboxy-l-phenyIethyI)-7-[N-(2-aminoethane)-3-keto-l-propyn-3-amine] 

3,4-dihydro-lH-l,4-benzodiazepme-2,5-dione trifluoracetate, 
5 (±H-methy^-4-[succin-2-yl-(l-^butoxy)]-7-[N-(2-aminoetharle)-3-keto.^propyn-3-am 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(i).l-methyl-4-[succin-2-yKl-glydne)]-7-tN-(2-amirioethane)-3-keto-l-propyn-3.aniiriel- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-methyl-4-[sucdri-2-yl-(l-valine)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3-am 

10 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-inethyI-4-[sucdn-2-yI-(l-phenylalariirie)]-7-[N-(2-aininoethane)-3-^^^ 

ainlnel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-methylethyl)-7-[N-(2-aminoethane)-3-keto-l-propyn-3-amine]- 

3,4-dihydro-lH-14-benzodiazepine-2,5-dione trifluoracetate, 
15 i'.phenyl-4-{2-carboxy-l-phenylethyl)-74N-(2-aminoethane)-3-keto-l-propyn-3-amine]- 

3,4-d!hydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l.piienyl-4.[succin-2-yI-(l-Nbutoxy)]-7-[N-(2-aniinoethane)-3-keto-l-propyn-3-amiriel- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(l)-l-phenyl-4-[sucdn-2-yI-(l-glycine)]-7-[N-(2-amlrioethane)-3-keto-l-propyn-3-aiiurie] 

20 3,4-dilaydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyI-44succin-2-yKl-valine)I-7-IN.(2-aminoethar»e)-3-keto-l-propyn-3-aminel- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-phenyl-4-tsuccin-2-yKl-phenylalanine)]-7-[N-(2-aininoethane)-3-keto-l-propyn.3- 

amine]-3,4-dihydro-lH-l,4-benztxIiazepine-2,5-dione trifluoracetate, 
25 l.berizyl-4-(2-carboxy-l-methyletiiyl)-7-[N-(2-aminoethane)-3-keto-l-prapyn-3-anune]- 

3,4-dihydro-lH-l,4-benzDdiazepine-2>dlone trifluoracetate, 

l.ber>zyI-4-(2-carboxy-l-phenylelhyI)-7-[N-{2-aminoethane)-3-keto-l-propyn-3-amine]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-d ione trifluoracetate, 

(±H-benzyl-4-[succin-2-yl-(T-f-butoxy)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3-amine]- 

30 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyM-[succin-2-yl-(l-glycine)]-7-[N-{2-amlnoethane)-3-keto-l-propyn-3-amine]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±H-benzyl-4-[sucdn-2-yl-(l-vaIine)]-7-tN-(2-aminoethane)-3-keto-l-propyn-3-aiTune]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-i-benzyl-4-[succin-2-yl-(l-phenylalanine)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3- 

amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-isopropyI-4-(2-carboxy-l-methylethyI)-7-[N-{2-aminoethane)-3-keto-l-propyn-3-amine]- 

3,4-dii>ydrt»-lH-l,4-benzodiazepine-23-dione trifluoracetate. 
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l-isopropyl-4-{2-carboxy-l-phenylethyl)-7-[N-(2-aminoethane)-3-keto-l-propyn-3-ami 
3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate/ 

(±)-l-isopropyM-[succin-2-yl-{l-f-butoxy)]-7-[N-(2-aminoethane)-3-keto-l-prop)ai-3- 
ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 (±)-l-isopropyl-4-[succin-2-yI-(l-glycine)]-7-[N-(2-arninoethane)-3-keto-l-propyn-3- 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±)-l-isopropyI-4-[succin-2-yl-(l-valine)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3-ainine]- 
3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-isopropyI-4-[succin-2-yl-(l-phenyIalanine)]-7-[N-(2-aminoethane)-3-keto-l-propy^ 
10 3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

l-rnethyl-4-(2-carboxy-l-methylethyI)-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4-dihydro- 
lH-l;4-benzodiazepine-23-dione trifluoracetate, 

l-inethyl-4-(2-carboxy-l-phenyIethyI)-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 {±)-l-methyl-4-Isuccin-2-yl-{l-Nbuloxy)]-7-{3-kelo-l-propyn-3-(l-piperizine)]-3,4-dihydr^^ 
lH-l,4-benzodiazepine-2^-dione trifluoracetate/ 

(±)-l-methyl-4-[succin-2-yI-(l-glycine)]-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4^ 
lH-1 ,4-ben2odiazepine-2,5-d k>ne trifl uoraceta te^ 

(±)-l-methyl-4-[succin-2-y!-(l-vaiine)]-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4-dihydro- 
20 lH-l,4-benzodia2epine-2,5-dione trifl uoraceta te, 

(±)-l-methyI-4-[succin-2-yl-(l-phenyIalanine)]-7-[3-keto-l-propyn-3-(l-piperizirie)]-3,4- 
dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

l-phenyl-4-(2-carboxy-l-methyIethyI)-7-[3-ketc)-l-propyn-3-(l-piperizine))-3,4-dihydro- 
lH-l,4-benzodiazepir>e-2,5-dione trifluoracetate, 
25 l-phenyl-4-(2-carboxy-l-phenylethyI)-7-[3-keti)-l-propyn-3-(l-piperi2ine)]-3,4-dlhydro- 
lH-1 ,4-benzod iazepine-2,5-d ione tri f I uorace ta te, 

{±)-l-phenyl-4-[succin-2-yl-(]-^butoxy)]-7-[3-ket(>-l-p^)pyn-3-(l-piperi2ine)]-3,4-dihyd 
lH-l,4-ben2odia2epine-23-dii>ne trifl uoraceta te, 

(±)-l-pheny]-4-[succin-2-yI-(l-glycine)]-7-[3-keto-l-propyn-3-(l-piperizine)l-3,4-dihydro- 
30 lH-l,4-benzodiazepine-2^-dione trifl uoraceta te, 

(±)-l-phenyl-4-[succin-2-yl-{l-valine)]-7-[3-keto-l-propyn-37(l-piperizine)]-3,4-dihydro- 
lH-1 ,4-benzod iazepine-2^-d ione trif luoraceta te, 

(±)-l-phenyl-4-lsuccin-2-yl-(l-phenylalanine)]-7-[3-kelo-l-propyn-3-(l-piperizine)]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trif! uoraceta te, 
35 l-berizyl-4-(2-carboxy-l-methyIethyI)-7-[3-keti)-l-propyr»-3-(l-piperizine)]-3,4-dihydro- 
lH-l,4-benzodiazepine-2^-dit>ne trifl uoraceta te, 

l-benzyl-4-(2-carboxy-l-phenyIethyI)-7-[3-kelo-l-propyn-3-(l-piperi2ine)]-3,4-dihydro- 
lH-l,4-ben2odiazepine-2^-dione trifluorac'etate. 
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(±)-l-benzyl-4-[sucdn-2-yI-{l.t.butoxy)]-7-[3'keto-l-propyn-3-(I.piperizine)]-^ 

lH-l,4-benzodi'azepine-2,5-dione trifluoracetate, 

(±H-ben2yl-44succin-2-yl-(l-gIycine)]-7-[3-keto-l-propyn-3-(l-piperizine)]-3,^^^ 

lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 (±)-l.benzyl-4-[succin-2-yl-(l-vaIine)]-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4^^ 

lH-ly4-benzodiazepine-2^-dione trifluoracetate, 
{±)-l-benzyl-4-[sucdn-2-yHl-phenyIaIanine)]-7-[3-keto-l-prop^^ 
dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 
l-isopropyl-4-{2<arboxy-l-methylethyI)-7-[3-keto-l-propyn-3-(l-piperiz 

10 dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

Wsopropyl-4-(2-carboxy-l-phenyIethyI)-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyI4-[succin-2-yl-(l-Nbutoxy)]-7-[3-keto-l-propyn-3-(l-piperi2ine)]-3,^ 

dihydro-lH-14-benzodiazepine-2,5-dione trifluoracetate^ 
15 (±H-isopropyI-4-[succin-2-yl-(l-gIydne)]-7-[3-keto-l-propyn-3-(l-piperizm 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±)-l-isopropyI-4-[succin-2-yl-(l-valine)]-7-[3-keto-l-propyn-3-(l-piperizin^ 
dihydro-lH-l,4-benzodrazepine-2^-dione trifluoracetate, 

(±H-isopropyl-4-[sucdn-2-yl-(l-phenylaranine)]-7-[3-keto-l-propyn-3-(l-piperizi 

20 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-methyl-4-(2<arboxy-l-methylethyI)-7-[2-(2-aminoethanethiol)-l-ethynel-3,4-dih 

lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

l-methyI-4-(2<arboxy-I-phenylethyl)-7-[2-(2-aminoethanethioI)-l-ethyne]-3,4-dihy^ 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l-methyI-4-[succin-2-yl-(l-Nbut()xy)l-7-[2-{2-aminoethariethiol)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-methyI-4-[succin-2-yl-(l-gIydne)I-7-[2K2-ammoethanethiol)-l^^ 
lH-l,4-benzodiazepine-2,5-d ione trifl uoracetate, 

(±)-l-methyl-4-[sucdn-2-yI-(l-valine)I-7-[2-(2-aminoethaTiethiol)-l-eth^ 
30 lH-l,4-b€n2odiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-phenyla!anine)I-7-[2-{2-aminoethanethioO 
dihydro-lH~l,4-benzod!azepine-2,5-dione trifluoracetate, 

l-phenyl-4-{2-carboxy-l-methyIethyl)-7-[2-(2-arninoethanethiol)-l-ethyne]-3,4-dih 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 l.phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-(2-aminoethanethioIH-ethynel-3,4-dihydro- 

lH-l,4-ben2odiazepine-2,5-du)ne trifluoracetate, 

(±)-l-phenyl-4-[succirl-2-yI-(l-^butoxy)]-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-phenyl-4-[succin-2-yl-(l-gIycine)l-7-[2-(2-aminoethanethiol)-l-ethyneI-M 
lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-vaIine)]-7-I2-(2-aminoethanethiol)-l-elhyne]-3,4-di^^ 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 {±).l.phenyl-4-[succin-2-yI-(l-phenylalanine)].7-[2-(2-aminoethanethiol)-l-eth 
dihyd ro-1 H-1 ,4-benzod iazep ine-2^-dione trif I uorace ta te, 
' l-benzyI-4-(2<arboxy-l-methylethyl)-7-[2-(2-aminoethanethioI)-l-ethyneJ-3,4-di^^ 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-benzyl-4-(2<arboxy-l-phenylethyl)-7-[2-(2-aminoethanethiol)-l-ethyne]-3>dihydro- 

10 lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-benzyl-4.[succin-2-yl-(l-Nbutoxy)]-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4-dihydro^ 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-benzyl-4-[succin-2-yl'(l-gIycine)]-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4-^ 

1 H-l,4-benzod iazep ine-2,5-d ione tri f I uoraceta te, 
IS (±)-i-benzyI-4-[succin-2-yl-(l-vaIine)]-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4-di^^ 

lH-l,4-benzodiazepine-2^-dione tri f I uoraceta te, 

(±)-l-benzyI-4-[succin-2-yI-(l-phenylalanine)]-7-[2-(2-aminoethanethioI)-l-ethyne] 
dihydro-lH-l,4-benzodiazepine-2^-dione trif 1 uoraceta te, 

l-isopropyl-4-(2-carboxy-l-rnethylethyl)-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4- 

20 dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

l-isopropyI-4-(2-carboxy-l-phenylethyl)-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-^butoxy)]-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4- 

d ihyd ro-l H-1 ,4-benzod ia zep i ne-2^-d ione t ri f I uorace ta te, 
25 (±H-jsopropyl-4-[succin-2-yl-(l-glycine)]-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodia2epine-23-dione trifluoracetate, 

(±)-l-isopropyi-4-[succin-2-yl-(l-valine)]-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trif I uoraceta te, 

(±)-l-isopropyl-4-[succin-2-yl-(^phenylaiani^e)]-7-[2-{2-aminoethanethiol)-l-ethyne]-3,^ 

30 dihydro-lH«l,4-benzodiazepine-2^-dione tri fl uoraceta te, 

l-methyl-4-(2<arboxy-l-methylethyI)-7-[4-(2-amino-6-methylpyrirnidine'4-yl)-4-oxa-l- 

butyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione trifluoracelate, 
l-methyl-4-(2<arboxy-l-phenylethyI)-7.[4-(2-amino-6-methylpyrimidine-4-yl)-4-oxa-l- 
butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione tri f I uoraceta te, 
35 (±)-l-methyI-4-[succiiv2-yl-(l-Nbut()xy)]-7-[4-(2-amini)-6-methyIpyrirnidine-4-yl)-4-oxa-l- 
% butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifl uoraceta te, 

(±H.methyI-4.[succin-2-yl-(l-glycine))-7-[4-(2.amino-6-methylpyrimidine-4^^^ 
butyne]-3,4-dihydro.lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-methyl-4-[sucdn-2-yI-(l-val.ne)]-7-[4-{2-amino-6-meft^^ 

butyne]-3,4-dihydro-lH-1.4-benzodia2epine-2^-dione trifluoracetate, 
(±).l-methyl-4-lsuccin-2-yl-(l-phenylalanine)]-7-[4-(2-amino-6-methyIpyrimidta^ 

oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

5 i-phenyl-4-(2-carboxy-l-methylethyI)-H4-(2-amino-6-methylpyrimidm^^^ 

butyne]-3,4-dihydro-lH-l,4-benzodlazepme-2,5-dione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-phenylethyl)-7-[4-(2-amino-6-methylpyrimW^^^ 
butynel-3,4-dihydro-lH-I,4-benzodia2epine-2,5Hlione trifluoracetate, 
(±H-phenyl-4-[sucdn.2-yHl-^butoxy)]-744-(2-amir,o-6-methyl^^^^ 
10 bulyne]-3,4^ydro.lH-l,4.benzodiazepine-2,5-dione trifluoracetate, 
(±).l-phet.yl-4.[succir,-2-yl-{l-glycine)]-7-[4-(2-amrno-6-methylp^^^ 

butynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±).l.phenyI-44succin-2-yI-(l-vaHne)]-7-[4-(2-an,ino-6-methylpyrirnidine-4-yI)-4-oxa-l. 

butyne]-3,4-dihydn>.lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l-phenyl-Hsuccin-2-yl-(l-phenylalanine)]-7-[4-(2-amino^-methylpyrimi^^^^^ 
oxa-l-butyr»e]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate,. 
l-benzyl-4-(2-carboxy-l-methyIetlnyl)-7-[4-(2-amino-6-methylpyrimidine^-ylH-oxa.l. 

butynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l.benzyi-4-{2-carboxy-l-phenylethyI)-7-[4-(2-amino-6-methylpyrimidine-l-ylH-oxa-l- 

20 butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-ben2yl-4-[succin-2-yl-(l-t-butoxy)]-7-[4-(2-amino-6-methy)pyrimidine-4-yl)-4-oxa-l- 

butyne]-3,4-dihydro-lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-4-[sucdn-2-yI-(l-glycine)]-7-[4-(2-amino-6-methylpyrimidine-4-yl)-4-oxa-l- 

butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l-benzy!-4-[succin-2-yl-(l-valine)]-7-[4-(2-amirto-6-metliylpyrimidine-4-ylH-oxa-l- 

butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyI-4-(succin-2-yl-{l-phenylaIanine)]-7-[4.(2.aminc,^-methylpyritnidine-4-yl)-4- 

oxa-l-butyne]-3,4-dihydro-lH-1.4-bet»zodiazepine-2,5-dione trifluoracetate, 
l-isopropyl-4-(2^rboxy-l-n,ethylethyl)-7-[4K2-amino.6-inethylpyriinidine-4-yl)-4^xa. 

30 l-butynel^,4-diliydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2<arboxy-l-phenylethyl)-7-[4-{2-amino-6-methylpyrimidine^-yl)-4-oxa- 

l-butyneI-3/4-dihydro-lH-l ,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyI-4-[succin-2-yl-(l-f-butoxy)]-7-[4-(2-amino-6-methylpyrimidine-4-yl)-4-oxa- 

l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±).l-isopropyI-4-[sucdn.2-yl-(l-KHycine)]-744-(2-amino-6-methyIpyrimidine-4-yl)l-4-oxa- 

l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±).l-isopropyl-4-[sucdn-2-yl-(l-valine)]-7-[4-(2-amino-6-methylpyrimidine^-yIH-oxa- 

l-bulynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-isopropyl-4-[succin-2-yl-(l-phenylalanine)]-7-[4-(2-amino-6-methylpyrimidlne-4- 

yl)-4-oxa-l-butyne]-3,4-dihyciro-lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 
l.inelhyl-4-(2-carboxy-l-methylethyI)-7-[5-(2-aminopyrldine-3-yl)-5-oxa-l-pentyne]-3,4- 

dlhydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
5 i.methyl-4.(2-carboxy-l-phenylethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentynel-3,4- 

dihydro-lH-l,4-ben20diazepine-2,5-dione trifluoracetate, 

(±^l-methyl-4.[succin-2-yl-(l-Nbutoxy)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyne]-3,4- 
dihydro-lH-l,4-ben20diazepine-2^-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-glycine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyne].3,4- 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-valine)]-7-I5-(2-aminopyridine-3-yl)-5-oxa-l-pentyne)-3,4- 

dihydro-lH-l,4-ben2odiazepine-2>dione trifluoracetate, 

(±)-l-methyM-{succin-2-yl-(l-phenyiaianine)]-7-[5-(2-aininopyridine-3-yl)-5-oxa-l- 

pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 i-phenyl-4-(2-carboxy-l-mellnylethyl)-7.[5-(2-am«nopyridine-3-yl)-5-oxa-l-per>tyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-phenyl-4-(2-carboxy-l-phenylethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyrtel-3,4- 
dlhydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yI-(l-t-butoxy)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyne]-3,4- 

20 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-glycine)]-7-l5-(2-aminopyridine-3-yl)-5-oxa-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-valine)l-7-[5-(2-aminopyridlne-3-y!)-5-oxa-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l-phenyl-4-[succin-2-yl-(l-phenylalanine)l-7-[5-(2-aminopyridine-3-yl)-5-oxa-l- 

pentyne]-3,4-dihyd ro-1 H-1 ,4-benzod iazepine-23-dione trifluoracetate, 
l-benzyl-4-(2-carb«xy-l-methylethyl)-7-(5-(2-aminopyridine-3-yl)-5-oxa-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-benzyl-4-(2-carboxy-l-phenylethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyne]-3,4- 

30 dihydro-lH-l,4-benz()dia2epine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yi-(l-/-butoxy)]-7-[5-{2-aminopyridine-3-yl)-5-oxa-l-perttyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dit»ne trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-Klycine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (+).l-ben2yl-4-[succin-2-yl-(l-valine)l-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-phenylalanine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l- 
pentyne]-3,4-dihydro-lH-l,4-benz(Kliazepine-2.5-dione trifluoracetate, 
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l.isopropyl-4-(2-carboxy-l-methylethyl)-745-(2-aminopyridm^^^^ 

3 4^lhydro-lH-l,4-benzodiazepine-2^dione trifluoracetate, 
lWopyW-(^carboxy.l-phenylethyl)-7-[5-(2-aminopyridine-3-yl)^^^^^ 
3 4.dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 (I).l.isopropyl-4-[succm.2-yKl-^batoxy)l-7-I5-(2-^^^^^ 

3 4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±H-isopropyl-4-[sucdn-2-yKl-glycine)]-7-^^^^^^^ 

3 4^ihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-isopropyl-4-[succln.2-yl-(l-vaIine)l-7-[5-(2-amino 

10 34<iihydro-lH-14-benzodiazepine-2,5-dione trifluoracetate, 

(±H-isopropyl-4.[succm-2-yl-(l-phenylalanine)]-7-[5-(2-amiriopyridme-^^^ 

pentyne]-3,4^ihydro-lH-l,4-benzodiazepine-2^dione trifluoracetate, 
(±)-l-metliyl-3-phenyI-4-(2-carboxy-l-metI.ylethyl)-7-(5-amino-l-pentyr, 

lH-1 4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±).l'methyI-3-phenyl-4-(2-carboxy-l-phenyletl.yI)-7-(5-am.no-l-pentyn^^^^ 

lH-1 4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-[sucdn-2-yHl-^butoxy)]-7-(5-amino-l-^ 

1 4-benzodiazepine-2,5-dione trifluoracetate, 
(i)-l-metI.yl-3-phenyl-4-[succin-2-yKl-gIycir>e)]-7-(5-amin 

20 l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-methyI-3-phenyl.4-[succin-2-yI-(l-vaHne)]-7-(5^mino-l-pentyne)-3,4-dihydro-lH- 

lA-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyI-3-phenyl-4-[succin-2-yI-(l-phenylaianine)]-7-(5-amino-l-pentyne)-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±).l,3-diphenyl-4-(2-carboxy-l-methylethyl)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-1.3-diphenyl-4-(2-carboxy-l-phenylethyI)-7-{5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyI-4-[succln-2-yl-(l-t-butoxy)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 

30 benzodiazepine-2,5-diane trifluoracetate, 

(±)-U-diphenyl-4-[succin-2-yl-(l-giycine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±H>d'phenyI-4-[succin-2-yl-(l-valine)]-7-(5-ainino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 
35 (±).U-diphenyl-4-[succin-2-yl-(l-phenyiaFanine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH- 

l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-plienyM-(2-carboxy-l-methylethyl)-7-(5-amino-l-pentyne)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-di«)ne trifluoracetate. 
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(±)-l-benzyl-3-phenyI-4-(2-carboxy-l-phenylethyl)-7-(5-amino-l-pentyne)-3,4-di 
lH-1 ,4-benzod iazepine-2,5-ci ione tri fl uoraceta te, 

{±)-l-benzyI-3-phenyl-4-[succin-2-yl-(l-Nbutoxy)]-7K5-amino-l-pentyne)-3,4-dihyd 

l,4-ben2odia2epine-2^-dione trifluoracetate, 
5 (±)-l.benzyl-3-phenyM-[succin-2-yI-(l.glycine)]-7-(5-amino-l-pentyne)-3,4-<i^ 
l,4-benzodiazepine-23-dione trifluoracetate, 

(±)-l-benzyl-3-phenyI-4-(succin-2-yI-(l-vaHne)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH- 
l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-benzy)-3-phenyI-4-Isuccin-2-yl-{l-phenylalanine)]-7-(5-amino-l-pentyne)-3,4- 

10 dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate; 

(±)-l-isopropyl-3-phenyI-4-(2-carboxy-l-methyIethyl)-7-(5-amino-l-pentyne)-3,4- 
dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-{2-carboxy-l-phenylethyl)-7-(5-amino-l-pentyne)-3,4- 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
15 (±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-Nbutoxy)]-7K5-amino-l-pentyne)-3,^^^ 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-44succin-2-yl-(l-glycine)]-7-{5-amino-l-pentyne)-3,4-dihydro^ 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyI-3-phenyl-4-[succin-2-yI-(l-vaIine)]-7-(5-aniino-l-pentyne)-3,4-dihydro- 
20 lH-l,4-benzodiazepine-2^-dic)ne trifluoracetate, 

(±)-l-isopropyl-3-phenyI-4-[succin-2-yI-(l-phenyIalanine)]-7-(5-arnino-l-pentyne)-3,4- 
dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl'4-(2-carboxy-l-methylethyl)-7-[N-(2-aminoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydnvlH-l,4-ben2odiazepme-2,5-dione trifluoracetate, 

25 (±)-l-methyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[N-(2-aminoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-[succin-2-yl-{1-^butoxy)]-7-[N-(2-aminoethane)-3-keto-l-p^opyn- 
3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyN3-phenyl-4-[succin-2-yI-(l-giycine)]-7-[N-(2-aminoethane)-3-keto-l-propyn- 

30 3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyI-4-[succin-2-yl-(l-valine)]-7-[N-(2-arninoethane)-3-keto-l'propyn-3- 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyI-3-phenyl-4-[succiri-2-yl-(l-phenylalanine)]-7-[N-(2-amirioethane)-3-k^ 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

35 (±)-l,3-diphenyl-4-(2-carboxy-l-melhyIethyl)-7-[N-(2-aminoethane)-3-keto-l-propyn-3- 
amine]-3,4-dihydrii-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyl-4-(2<arboxy-l-phenyIethyl)-7-IN-(2-aminoetharie)-3-keto-l-propyn-3- 
ainine)-3,4-dihydrt)-lH-l,4-benztJdiazepine-2,5-dione trifluoracetate. 
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■ (±H>diphenyl-4-tsucdn-2-yHl+butoxy)]-7-[N-(2-ammoethane>3-keto-l-propyn-^^ 

aininel-3,4-dlhydro.lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 
(±H>diphenyl-44succm-2-yl-(l-glydne)]-7-[N-(2-amfnoethane)-3-^ 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 (±).l>diphenyl-4-[succin-2-yHl-valine)]-7-[N-(2-aminoelhane)-3-keto-l-prop^ 
amine]-3,4-dihydro-lH-l,4-benzodia2epine-2>dione trifluoracetate, 
(±)-l>diphenyl-4-[sucdn-2-yl-(l-phenylaIanine)]-7-[N-(2-ammoe 
3-aiiune]-3,4-dihydro-lH-l,4-benzodiazepine-2,5^ione trifluoracetate, 
(±).l.benzyl-3-phenyl-4-(2<arboxy.l-inethylethyl)-7.[N-(2-ammoethane)-3-te 

10 propyn-3-ainme]-3,4^ihydro-lH-l,4-benzod.azepine-2,5-dione trifluoracetate, 

(±).l.beiizyl-3-phenyl-4-(2<arboxy.l-pheiiylethyl)-7-[N-(2-aminoethane)-3-keto-l- 

propyn-3-amine]^,4Kiihvdro-lH-l,4-benzodiazepine-2^-d.one trifluoracetate, 
(±)-l.ber.zyM-phenyl-4-[sucdn-2-yI-(l-t-butoxy)]-7-[N-(2-aminoethane)-3-keto-l-propyr,- 

3-amine]-3,4-dihydro.lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±H-benzyl-3-phenyl-4-[sucdn-2-yl-(l-glydne)]-7W2-ammoethan^^^^^^^ 

aminel-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl.3-phenyl-4-[succin-2-yl-(l-valine)]-7-[N-(2-aininoethane)-3-keto-l-propyn^ 

amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
{±)-l-ben2yl-3-phenyl-4-lsuccin-2-yl-(I-pher,ylaIanine)]-7-[N-(2-amir»oethat»e)-3-ke^^^ 

20 propyn-3-aminel^,4Kiihydro.lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyI-3-phenyl-4-(2-carbaxy-l-methylethyl)-7-[N-{2-aininoethane)-3-keto-l- 

propyn-3-amine]-3,4^ihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l.isopropyI.3-phenyl-4.{2-carb..xy-l-phenyIethyl)-7-[N-(2-aminoethane)-3-keto-l- 
prop>'n-3-amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
25 (±)-l.isopropyl-3-phenyl-4-[succin-2-yl-(l-^-butoxy)]-7-[N-(2-3minoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodlazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyI-3-phenyI-4-[succin-2-yl-(l-giycine)3-7-[N-{2-aminoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dior»e trifluoracetate, 
(±)-l-isopropyI-3-plienyl-4-[sucdn-2-yI-(l-valine)]-7-[N-{2-aininoethane)-3-keto-l- 

30 propyn-3-amine]-3,4MjiIiydro-lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-isopropyI-3-phenyl-4-[sucdn-2-yl-(l-phenylalanine)I-7-[N-(2-aminoethane)-3-keto- 

l.propyn^aminel-3/t-dihydro-lH.M-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyI-4-(2-carboxy-l-methylethyl)-7-[3-keto-l-propyn-3-(l-piperizine)]- 

3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
35 {i-i-methyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propyn-3-{l-piperizine)]- 

3,4-dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 

(±)-l-methyl-3-phenyI-4-[succin-2-yl-(l-t-butoxy)]-7-[3-keto-l-propyn-3-{l-pIperizine)]- 
3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate. 
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(±H-methyI-3-phenyM-[succin-2-yl-(l-glycine)]-7.[3-keto-l-propyn-3-(l-piperizm^^ 
dihydro-lH-l,4-ben20Ciiazepine-2>dione trifiuoracetate, 

(±)-l-methyI-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[3-keto-l-propyn-3-(l-piperi^^ 

dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
5 (±).l.inethyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyn-3-(l- 
piperizine))-3,4-dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
(±)-l>diphenyl-4-(2-carboxy-l-methyIethyI)-7-[3-keto-l-propyn-3-(l-piperizine)]-^^^ 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l>diphenyl-4-(2<arboxy-l-phenylethyl)-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4- 

10 dihydro-lH-l,4-benzodia2epine-2^''dione trifluoracetate, 

(±)-l,3<liphenyl-4-[succin-2-yl-(l-f-butoxy)]-7-[3-keto-l-propyn-3-{l-piperizine)H^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-U-diphenyl-4-[succin-2-yl-(l-i;lycine)]-7.[3-ket(vl-propyn-3-(l-piperi2ine)]-^^^^ 

dihydro-lH-l,4-benzodiazepine-2^-di()ne trifluoracetate, 
15 (±)-l,3-diphenyl-4-tsuccin-2-yl-(l-valine)l-7-[3-keto-l-propyn-3-(l-pipen^ 
dihydro-lH-l,4-benzodia2epine-2>dione trifluoracetate, 

(±)-13-diphenyI-4-[succin-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyn-3-(l-piperi2i 

3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-ben2yl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[3-keto-l-propyn-3-(l-piperi 

20 3,4-dihydro-lH-l,4-ben2odiazepine-2,5-di()ne trifluoracetate, 

(±)-^benzyl-3-phenyl-4-(2<arboxy-l-phenylethyl)-7-[3-keto-^propyn-3-(l-piperi2m^^ 

3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-Nbut()xy)]-7-[3-keto-l-propynO-(l-piperi2m^^ 

dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
25 {+)-l-ben2yl-3-phenyI-4-[succin-2-yl-{l-glycine)]-7.[3-keto-l-propyn-3-(l-piperiz^^^^ 

dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-ben2yl-3-phenyl-4-[succin-2-yl-(l-vaIine)l-7-[3-keto-l-propyn-3-(l-piperizine)^^^^ 
dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

(±)-l-ben2yl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]'7-[3-keto-l-propyn-3-(l- 
30 piperi2ine)]-wM'Ciihydn>-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-!SopropyI"3-phenyl-4-(2-carboxy-l-methylethyI)-7-[3-keto-l-propyn-3-(l- 
piperizine)]-3,4-dihydru-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyi-3-pheny!-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propyn-3-(l- 
piperizine)J-3,4-dihydro-lH-l,4-ben2i»diazepine-2,5-dione trifluoracetate, 
35 (±V^isopropyl-3-phenyM-[succin-2-yl-(^^butoxy)]-7-[3-keto-l-propyn-3-(^piperi2ineM 
3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dii)ne trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-{l-glycine)]-7-[3-keto-l-propyn-3-(l-piperizine^ 
3,4-dihydro-lH-l,4-benz()diazepine-2,5-dione trifluoracetate. 
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(±)-l.isopropyl-3-phenyl-4-[sucdn-2-y!-{l-valine)]-7.[3-te^^^ 

3 4.dihydro-lH-l,4-benzociiazepine-2.5-dione trifluoracetate, 
(i)-l-isopropyl-3-phenyl-44sucdn-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyn-Hl^ 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 (±).l-methyl-3-phenyl-4-{2-carboxy-l-methylethyl)-7-[2-(2-aminoetharte* 

3 4-dihydro-lH-l,4-ben2odia2epine-2>dione trifluoracetate, 
(i)-l-methyl-3-phenyl-4-(2-carboxy-l-phenyIethyl)-7-[2-(2-anunoeth^ 

3 4-dihydro-lH-l,4-benzodia2epine-2,5-dLone trifluoracetate, 
(±)-l-methyl-3-pher.yl-4.[succir,-2-yKl.Nbutoxy)l-7-[2-(2-a™^^^ 
10 3,4-d5hydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyKVpher.yl-4-[sucdn.2-yHl-glycine)l-7.^^^^^^ 

3 4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±).l-methyl-3-phenyl-Hsucdr,-2-yKl-valine)]-7-[2-(2-aminoethar,^ 

dihydro-lH-l,4-berjzodiazepine-2>dione trifluoracetate, 
15 (±)-i-methyl-3-phenyl-4-(sucdn-2-yl-(l-pher,ylalanine)]-7-[2-(2-aminoethartethio]H 

ethyneI-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyI-4-(2-carboxy-l-methyIethyl)-7-[2-(2.aminoethanethiol)-l-ethynel-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-dipher,yl-4-(2<arboxy.l-phenylethyl)-7-[2-(2-aminoethanethiol)-l-et^^ 

20 dihydro-lH-l,4-ben2odtazep!ne-2,5-dione trifluoracetate, 

(±)-l>dtpheI.yl-44succin-2-yl-(l-^butoxy)].742-(2-arninoethar»ethiolH-ethyrte]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±).l,3-dipheriyI-4-[succin-2-yl-(l-K^ycine)]-7-[2-(2-aminoethanethiol)-l-ethyite]-3,4- 

dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 
25 (±)-l,3-diphenyI-4-[sucdr.-2-yl-(l-valine)]-7-[2-(2-aminoetlianethiol)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-UVdiphenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-atninoethanethiol)-l-ethyne]. 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(l)-l-benzyl-3-phenyl-4-(2-carboxy-l-methylethyI)-7-I2-(2-aminoethanethioI)-l-ethyne]- 

30 3,4-dihydro-lH-l,4-benzodia2epine-2>dione trifluoracetate, 

(±)-l.benzyI-3-phenyM-(2-carbaxy-l-phenylethyl)-7-[2-{2.aminoethanethiol)-l-ethynel- 

3A<Jihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(l)-l-benzyI-3-phenyl-4-[succin-2-yl-(l-f-butoxy)]-7.[2-(2-aminoethanethiolH-ethyne]- 

3Adihydro-lH-l,4-ber>ztjdia2epine-2,5-dione trifluoracetate, 
35 (±).l-b«>zyl-3-phenyI-44succin-2^vl-{l-Klydne)]-7-[2-{2-aminoethanethiol)-l-ethyne]-3,4 

dihydro-lH-l,4-benzodia2epine-2,5-dii)ne trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-[sucdn-2-yl-(l-valine)]-7-(2-(2-aminoethanethiol>-l-ethynel-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-benzyI-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-aminoethanethiol)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-JSopropyl-3-pheny].4-{2<arboxy-l-methylethyl)-7-[2-(2-aminoethanethiol)-l- 
ethynel-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 
5 (±).l.isopropyI-3-phenyI-4-(2-carboxy-l-phenylethyl).7-I2-(2-aminoethanethioI)-l- 
ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyI-3-phenyl-4-[sucdn-2-yl-(l-^butoxy)]-7-[2-(2-aminoethanethio 
3,4-dihydro-lH-l,4-benzodia2epine-2^dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-gIycine)]-7-[2-(2-aminoethanethiol)-l-^^ 
10 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyi-4-[succin-2-yl-(l-valine)I-7-[2-(2-aminoethanethiol)-l-ethyne]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyI-3-phenyl-4-[succin-2-yl-(l-phenyiaianine)]-7-[2-(2-aminoethanethiol)-^ 
ethyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

15 (±)-l-methyl-3-phenyl-4-(2<arboxy-l-methylethyI)-7-[4-(2-amino-6-methyIpyrim 
yIH-oxa-l-butyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyN4-(2-carboxy-l-phenylethyI)-7-[4-(2-amino-6-methylpyrimidi 
ylH-oxa-l-butyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-[succin-2-yi-(l-Nbutoxy)]-7-[4-(2-amino-6-methylpyrim 

20 yI)-4-oxa-l-butyne]-3,4-dihydn)-lH-U4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyI-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[4-(2-amino-6-methylpyrimid 
ylH-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-va[ine)]-7-[4-(2-amino-6-methylpyrimidine-4-^^ 
4-oxa-l-butyne]-3,4-dihvdri)-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

25 (±)-l.methyl-3-phenyl-4-Isuccin-2-yI-(l-phenylalanine)]-7-[4-{2-amino-6- 

methylpyrimidine-4-ylH-()xa-l-butyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione 

trifluoracetate, 

(±)-l>diphenyM-(2<arboxy-l-mekhyIethyl)-7-l4-(2-amino-6-methylpyrimidine-^ 
oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

30 (±)-l>di>heny!-4-(2-carboxy-l-phenylethyl)-7-[4-(2-amino-6-methylpyrimidine^^^ 
oxa~l-butyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l>diphenyI-4-[succin-2-yI-(l-Nbutoxy)]-7-[4-(2-amino-6-rnethylpyrimidine-4-yiH- 
oxa-l-butyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±H,3-diphenyl-4-[succi^-2-ylH^giycine)]-7-[4-(2-amino-6-rnethylpy^imidine-4-yl)-4- 

35 oxa-l-butyne]-3,4-dihydrtvlH-l,4-benzodiazepine-2,5-dlone trifluoracetate, 

(±)-l,3-diphenyl-4-[succin-2-yl-(l-vaiine)]-7-[4-(2-amino-6-methyIpyrimidine-4-yl)-4-ox 
l-butyne]-3,4-dihydro-lH-l,4-benzodiazeplne-2,5-dione trifluoracetate, 
{±)-l,3-diphenyU-[succin-2-y!-(l-phenylalanlne)]-7-[4-(2-amino-6-methylpyrimi 
ylH-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±).l.ben2yl-3-phenyl-4-{2-carboxy-l-methyIethyl)-7.[4-(2-amino-6-methylpynm.d 

yl)^xa-l-butyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±)-l-benzyI-3-phenyI-4-(2<arboxy-l-phenyIethyI)-7-t4K2-amino-6-methylpyri^^^ 

ylH-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
5 (±H-benzyl-3-phenyI-44succin-2-yHl-^butoxy)]-7-[4-(2-amino^methyIpyriinidm 
yl)-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±hl-ben2yl-3-phenyI-4-[succin-2-yl-(l-glycine)]-7-[4-{2-amino-6-methyIpyrimidine^ 
4-oxa-l-butynel-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l.ben2yl-3-pheiiyl-4.[8ucdn-2-yHl-valine)l-7-[4-(2-amino-6-me*^^ 
10 4-oxa-l-butyne]-3,4Hlihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyI-4-[succin.2-yl-{l-phervylalanine)]-7-[4-(2-amino-6- 
methylpyrimidine^-yl)^oxa-l-butyne]-3,4-dihydro-lH-l,4^,enzodiazepine-2>di^^^ 

trifluoracetate, 

(±)-l-isopropyl-3-plienyI-4.(2-carboxy-l-methyletliyl)-7-[4-(2-amino-6- 
15 methyipyrimidine^-ylH-oxa-l-butynel-3,4-dihydro-lH-l,4-ber,2odiazepine-2>dione 

trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-{2-carboxy-l-phenyletliyl)-7-[4-(2-amino-6-methylpyrimidine 

4-yI).4^-l-butynel-3,4-dihydro-lH-l,4.benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-fSopropyI^phenyl-4<succin-2-yl-{l-t-butoxy)l-7-[4-(2-amino-6-methyI^ 

20 yI)-4.oxa-l-butyne]^,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±).l-isopropyI-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[4-(2-amino-6-methylpyrimidine^ 

yl)]-4-oxa-l-butynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±).l-isopropyl-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[4-(2-amino-6-methy!pyrimidine-4- 

yl)-4-oxa-l-butyne]-3,4-dmydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 {±)-l-isopropyl-3-plienyI-4-[succin-2-yi-(l-phenylalanine)]-7-[4-(2-amino-6- 

metliylpyrimidine-i-yl)-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione 

trifluoracetate, 

(+)-l-methyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa-l- 

pentyne]-3,4-dihydro-IH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
30 (±H-methyl-3-phenyI-4-(2-carboxy-l-phenylethyl)-7-[5-(2-aminopyridine-3-yI)-5-oxa-l- 

per»tyne>3,4-dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-[succin-2-yI-{l-t-butoxy)]-7-[5-(2-aminopyridine-3-yI)-5-oxa-l- 

penlyne]-3,4-dihydrt>-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyI-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[5-(2-aminopyridine-3-yI)-5-oxa-l- 

35 pentyne]-3,4-dihydro-l H-1 ,4-benzc)d iazepine-2,5-d ione trifl uoracetate, 

(±)-l-methyl-3-phenyl-4-[succia-2-yl-(l-valine)]-7-[5-(2-aininopyridine-3-yl)-5-oxa-l- 

pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-inethyI-3-phenyl-4-[succin-2-yl-(l-phenylalanine)1.7-[5.(2.aminopyridine-3.yl)-5- 

oxa-l-pentyr»el-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione h-ifluoracetate. 
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(±)-l,3-diphenyl-4-(2<arboxy-l-methyIethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa--l- 
pentyne]-3,4-dihydn>-l H-1 ,4-benzodiazepine-2,5-diune trifluoraceta te, 
(±)-l,3-diphenyl-4-{2<arboxy-l-phenyIethyI)-7-[5-(2-aminopyridine-3-yl)-5-oxa-l- 
pentyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
5 (±)-l>diphenyl-4-[succin-2-yl-{l-^butoxy)]-7.[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyne^ 
3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate/ 
(±)-13-diphenyI-4-[succin-2-yl-(l-glycine)]-7.[5-(2-aminopyridine-3-yl)-5-oxa-^ 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-13-diphenyM-[succin-2-yl-(l-valine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-penty^ 

10 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l^-diphenyl-4-Isuccin-2-yl-(l-phenylalanine)]-7-[5-(2-aminopyridine-3-yI)-5-oxa-^ 
pentyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2>dione trifluoracetate, 
(±)4-benzyl-3-phenyl-4-(2<arboxy-l-methylethyl)-7-[5-(2-aminopyridine-3-yl)-5^^ 

pentyne]-3,4-dihyd ro-1 H-1 ,4-benzod iazepine-2^-d ione, 

15 (±)-l-benzyl-3-phenyl-4-(2<arboxy-l-phenylethyI)-7-[5-(2-aminopyridine-3-yl)-5-^^^ 
pentyne]-3,4-dihydro-lH-1,4-benzodiazepine-2>dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-f-butc)xy)]-7-[5-{2-aminopyridine-3-yI)-5-^^^ 
pentyne]-3,4-dihydro-lH-l,4-ben2c>diazepine-2^-dione trifluoracetate, 
(±)-l-ben2yl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l^ 

20 pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^dione trifluoracetate, 

(±)-l-ben2yl-3-phenyl-4-[succin-2-yI-{l-valine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 
(±>l-benzyl-3-phenyl-4-Isuccin-2-yl-{l-phenylaIanine)]-7-[5-(2-aminopyridine-^^^^ 
oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzi)diazepine-2,5-di<)ne trifluoracetate, 

25 (±).l-isopropyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa- 
l-pentyne]-3,4-dihydri)-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-(2<arboxy-l-phenylelhyl)-7-[5-(2-aminopyridine-3-yI)-5-ox^ 
l-pentyne]-3,4-dihydro-1H-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyN3-pheny!-4-[succin-2-yl-{l-f-butoxy)]-7-[5-(2-aminopyndine-3-yl)-5-^^ 

30 pentyne]-3,4-dihydro-lH-l,4-benzt)diazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yI-(l-glycine)]-7-[5-(2-aminopyridine-3-yl)-5K)^ 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-valine)]-7-[5-(2-aminopyridine-3-yl)^^^ 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepme-2,5-dione trifluoracetate, 

35 (±)-l-isopropyl-3-phenyI-44succin-2-yI-(l-phenylalanine)]-7-[5-{2-aminopyridine-^^^ 
oxa-1-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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l.,Mtltyl-4-(2-caTboxifcthyl)-7-(5-gttanidino-l-pcntvnvl)-^^^^ 

benzodiazepine-2,5-dione trifluoracetate. 
To a magnetically stirred solution of 6ings of l-methyl-4-<2-carboxyethyl)-7.(5. 
amino-l-pentyr»yI)-3,4-dihydro-lH-l,4-bena.dia2epine-2^-dione trifluoracetate 
(0.017mmol) in 1.0mL 10% potassium bicarbonate was added 31 togs of formamldine sulfonic 
add (025 mmt»l). After 30 minutes, the reaction mixture was quenched with OJmL acetic add 
and concentrated in vmio. The resulting residue was diluted with 2mL water and purified by 
high pressure liquid diromatography, using a 1/2" C-18 reverse-phase column, elating with a 
solvent gradient of 10.^0 methanol(O.I% trifluoracetic acid)/ water (0.1% trifluoracetic 
acid), time 0 to 10 min, to 5050 methano!{0.1% trifluoracetic acid)/water (0.1% trifluoracetic 
15 acid), time 10 min to 40 min, flow=IOml/min (l?t=36.8 min, un detection 254nm) to yield 45mgs 
(67%) l-methyI-4-(2-carboxyethyl)-7-(5-guanidino-l-pentynyI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate. HRMS (FAB) molecular ion m/z=386.1823 ( cald. 
C19H24N5O4, 386.1829). IH NMR (D2O) 7.60 (IH, d,4jHH, Ar-H o-CON), 751 (IH, dd, 
4jhh=2Hz, 3JhH=8H2, Ar-H p-CON), 720 (IH, d, 3]hh=8Hz, Ar-H m-CON), 4.05 (IH, d, 
20 2,HH=i4H^, NCHHCO), 3.92 (IH, m, NCHHCH2), 3.72 (IH. d, 2jhh=14H?, NCHHCO), 
340 (IH, m, NCHHCH2), 323-3.15 (5H. NCH3, H2NC(=NH2)NHCH2), 2.58 (2H, m, 
CH2CO2), 238 (2H, t,3jHH=7Hz, aCCH2), 1.76 (2H, p, 3JhH=7Hz, CH2CH2CH2). 

Using the above procedure, but substituting the appropriate amino add for 1-methyl- 
4-(2-carboxyethyl)-7-(5-amino-l-pentynyI)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione 

25 trifluoracetate there may be prepared, for example, the following compounds: 

l-methyl-4-(2-carboxy-l-methylethyl)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dic)ne trifluoracetate, 

l-methyl-4-(2-carboxy-l-phenylethyI)-7-(5-Buanidinu-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 
30 (±)-l-methyl-4-[succin-2-yl-(l-f-butoxy)].7-(5-guanidino-l-pentyne)-3,4.dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate. 
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(±Vl-methyM-[succin-2-yl-(l-glycine)]-7-(5-guanidino-l.pentyne)-3,4Kiihydro-lH^ 

ben2odiazepine-23-dione trifluoracetate, 

(±H-n»ethyI-4-Isuccin-2-yl-(l-vaUne)]-7-(5-guanidino-l-pentyne)-3,4-dihydro-l^^ 

benzodiazepine-2,5-dione trifluoracetate, 
5 (±).l.methyl-4-[succin-2-yl-(l-phenylalanine)]-7-(5-guanidino-l-pentyne)-3,4-dih^^ 

14-bertzodiazepine-2^-dione trifluoracetate, 

l.phenyl-4-(2-carboxy-l-methylethyl)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-d ione tri f luoraceta te, 

l-phenyM-(2-carboxy-l-phenylethyl)-7-{5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

10 benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-Nbutoxy)]-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyI-4-[succin-2-yI-(l-glycine)]-7-{5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-23-dione trifluoracetate, 
15 (±)-l-phenyi-4-[succin-2-yl-{l-va!ine)]-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5<lione trifluoracetate, 

(±)-l-phenyI-4-[succin-2-yl-(l-phenylalanine)]-7-{5-guanidino-l-pentyne)-3,4-dihydro-^ 
l,4-benzodia2epine-2,5-dione trifluoracetate, 

l-benzyl-4-(2<arboxy-l-methylethyl)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

20 benzodiazepine-2,5-dione trifluoracetate, 

l-ben2yl-4-(2-carboxy-l-phenylethyl)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione trifluoracetate, 

(±H-benzyl-4-[succin-2-yl-(l-Nbutoxy)]-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l-ben2y]-4-[succin-2-Yl-{^glycine)]-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l^ 

benzt)diazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-vaIine)]-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succi n-2-y l-( 1 -pheny lalanine)]-7-(5-guanid ino-1 -pen tyne)-3,4-d ihydro-lH- 

30 l,4-ben2odia2epine-2,5-di()ne trifluoracetate, 

l-isopropyN4-(2<arboxy-l-methylethyl)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyl-4-{2-carboxy-l-phenylethyl)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 
35 (±).l-isopropyl-4-[succin-2-yl-(l-^butoxy)]-7-(5-guanidirio-l-perityne)-3,4-dihydro-lH-l,4- 

benzt^diazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-glycine)]-7-(5-guanidino-l-pentyne)-3,4<lihydro-lH-l,4. 
benzodiazepine-2,5-dione trifluoracetate. 



167 



..,»«,/no<^^ PCr/US92/08788 
WO 93/08174 

(±H-isopropyI-4-[succm-2-yKl-vaIine)]-7K5-guanidino-l-penlyne)-3,4<iihy^ 
benzodiazepine-2^-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin.2-yl-(l-phenylalanine)]-7-(5-guanidino-l-pentyne)-3,4-dihydro- 

lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 l.methyl-4-(2-carboxy-l-methylethyl)-7-[N-{2-guanidinoethane)-3-keto-l-propyn-3- 

amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l.methyl-4-(2-carboxy-l-phenylethyI)-7-[NK2-guariidinoethane)-3.keto-l-prop^^^ 

amine]-3>^ihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-4-[sucdn-2.yHl-^butoxy)I-7-[N-(2-guariidinoethane)-3-ke^^ 
10 arnine]-3/4-dihydro-lH-l,4.benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-glydne)]-7-[N-{2-guanidinoethane)-3-keto-l.propyri-3- 

ainine]-3,4-dihydro-lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyI-4-[sucdn-2-yl-(l-vaIine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyn-3- 

amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 {±)-l.methyl-4-[succin-2-yl-(l-phenyIalanine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyn- 

3-amine]-3,4-dihydro-lH-l,4.benzodiazepine-2,5-dione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-methyletliyl)-7.[N-(2-guanidinoethane)-3-keto-l-propyn-3- 

amine]-3,4<lihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-phenyIethyl)-7-[N-(2-guanidinoethane)-3-keto-l-propyn-3- 

20 amine]-3,4<Uhydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[sucdn-2-yl-(l-Nbutoxy)]-7-tN-(2-guanidinoethane)-3-keto-l-propyrt-3- 

amine]-3,4<lihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-phenyl-4-[sucdn-2-yI-(l-glycine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyn-3- 

amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l-phenyl-4-[sucdn-2-yl-(l-va!ine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyn-3- 

ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
{±H-phenyl-4-[sucdn-2-yI-{l-phenylaianine)]-7-[N-(2.guanidinoethane).3-keto-l-propyn- 

3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-benzyl-4-(2-carbaxy-l-methylethyI)-7-[N-(2-Ruanldinoethane)-3-keto-l-propyn-3- 

30 ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-ben2yl-4-(2-carboxy-l-phenylethyl)-7-(N-(2-guanidinoetliane)-3-keto-l.propyn-3- 

amine]-3,4-diliydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±).l-benzyl-4-[sucdn-2-yI-(l-f-butoxy)]-7-[N-(2-guanidinoethane)-3-keto-l-propyn-3- 

aminel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 {±)-]-benzyI-4-[succin-2-yl-(l-glycine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyn-3- 

amine]-3,4-dihydro-lH-l,4-benz()diazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-4-[succin-2-yI-(l-vaiine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyn-3- 

amine]-3,4-diiiydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-benzyl-4-[succin-2-yl-(l-phenylaIanine)]-7-[N-(2-guanidinoethane)-3-k^ 
3-ainine]-3,4-dihydro-lH-l/4-benzodiazepine-2,5-dione trifluoracetatC/ 
l-isopropyl-4-{2<arboxy-l-methyIethyl)-7-[N-(2-guanidinoethane)-3-keto-l-propy^^ 
aminel-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
5 l-isopropyl-4-{2-carboxy-l-ph€nylethyl)-7-[N-{2-guanidinoethane)-3-keto-l-propyn^^^ 
amine]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 
(±)-l-isopropyl-4-[succin-2-yl-{lW-butoxy)]-7-[N-(2-guanidinoethane)-3-keto-l-pro^ 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-4-[succin-2-yl-(l-glycine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyn-3- 

10 amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione trifJuoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-valine)]-7-[N-(2-guanidinoethane)'3-keto-l-propyn-3- 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyI-4-[succin-2-yI-(l-phenylaIanine)]-7-[N-(2-guanidinoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-clione trifluoracetate, . 

15 l-methyl-4-(2-carboxy-l-methyIethyl)-7-[3-keto-l-propyn-3-(4-amidino-l-piperizin^ 
3,4-d ihyd ro-1 H-1 ,4-ben2od ia zep ine-2,5-d ione tri f I uoraceta te, 
l-methyI-4-(2<arboxy-l-phenyIethyl)-7-[3-keUvl-propyn-3-(4-amidino-l-pi^ 
dihydro-lH-l,4-benzodia2epine-23-dione trifiuoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-Nbut()xy)]-7-[3-keto-l-propyn-3-(4-amidino-l-pipem^^ 

20 3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trif I uoraceta te, 

{±)-l-methyI-4-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyn-3-(4-amidino-l-pipen^^ 
3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-methyM-[succin-2-yI-(l-vaiine)]-7-[3-keto-l-propyn-3-(4-amidino-l-pipe 

dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
25 (±)-l-methyl-4-[succin-2-yI-(l-phenyJalanine)l-7-[3-keto-l-propyn-3-(4-amidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-methyiethyl)-7-[3-keto-l-propyn-3-(4-amidinG-l-piperizine)]-^^^ 
dihydro-1 H-1 ,4-ben2od ia2epine-2^-d ione t ri fl u oraceta te, 

l-phenyI-4-(2<arbt)xy-l-phenyIethyl)-7-[3-keto-l-propyn-3-(4-aniidino-l-piperi^ 

30 dihydr(vlH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-/-butoxy)]-7-[3-ket(>-l-propyn-3-{4-amidino-l-piperi2me^ 
3,4-dihydro-lH-l,4-ben2()dia2epine-2,5-dione trifluoracetate, 
(±)-l-phenyl-4-[succiri-2-yl-(l-glycine)]-7-[3-keto-l-propyn-3-(4-amidino-l-pi^^ 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

35 (±)-l-phenyI-4-(succiri-2-yI-(l-valine)]-7-[3-keto-l-propyri-3-(4-amidmo-l-piperizm 
dihydro-lH"-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[3-ket()-l-propyn-3-(4-amidi 
piperizine))-3,4-dihydri>-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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l-benzyI-4-(2-carbox>'-l-methylethyI)-7-[3-keto-l-propyn-3-(4-amidino-l-piperi2ine)]-3,4- 

dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

l-benzyl-4-(2<arboxy-l-phenylethyl)-7-[3-keto-l-propyn-3-(4-amidino-l-p«peri2ine)]-3,4- 

dihydro-lH-l,4-benzodiazepine-2^dione trifluoracetate, 
5 (±)-l-benzyI-4-[succin-2-yl-(l-^butoxy)J-7-t3-keto-l-propyn-3K4^midino-l-pipem 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-benzyl-44succin-2-yl-(l-gIydne)]-7-[3-keto-l-propyn-3-(4-anudino-l-piperfe^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-ben2yl-4-[succin-2-yl-(l-vaIine)l-743-kfito-l-propyn-3-(4-aiTudino-l-piperia^ 

10 dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-ben2yI-4-[succm-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyn-3-{4-amidino-l- 

piperizine)]-3,4.dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
lHSopropyI-4-(2-carboxy-l-methyIethyl)-7-[3-ket()-]-propyn-3-(4-amidino-l-piperizine)]- 

3,4.dihydro-lH-l,4-benzodfazepine-2,5-dii)ne trifluoracetate, 
15 i-isopropyI-4-(2-carboxy-l-pheriylethyl)-7-[3.keto-l-propyn-3-(4-ainidino-l-piperizlne)]- 

3,4-dihYdro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
(±)-l-isopropyl-4-[succin-2-yl-(l-t-butoxy)]-7-[3-keto-l-propyn-3-(4-amidino-l- 

piperizjne)I-3/4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-I-isopropyl-4-[sucdn-2^vl-(l-glycine)]-7-[3-keti>-l-propyn-3-(4-amidino-l-piperizin^^ 

20 3,4-dihydro-l H-l,4-benzadiazepine-2,5-d ione trifluoraceta te, 

(±H-isoprapyI-4-[succin-2-yl-(l-vaiine)]-7-[3-keto-l-propyn-3-{4-amidino-l-piperizir»e)]- 

3,4-dihydro-lH-I,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopn>pyl-4-[succin-2-yI-(l-phenylalanine)]-7-[3-keto-l-propyn-3-(4-amidino-l- 

piperizine)]-3,4-dihydro-lH-l,4-benzc.diazepine-2,5-dione trifluoracetate, 
25 l-methyl-4-(2-carboxy-l-methylethyl)-7-[2-(2-guanidmoethanethiol)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-methyl-4-(2-carboxy-l-phenylethyl)-7-[2-(2.guanidinoethanethiol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succiri-2-yl-(l-f-butoxy)]-7-t2-{2-guanidinoethanethioI)-l-ethynel-3,4- 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(+)-l-methyl-4-[succin-2-yl-{l-glycine)]-7-[2-(2-guanidinoethanethioI)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(+>-l-methyl-4-[succin-2-yl-(l-valine)]-7-[2-(2-guanidinoethanethiol)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-l-methyl-4-[succin-2-yl-(I-phenylalanine)]-7-[2-(2-guanidinoethanethiol)-l-ethynel- 

3.4-dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-methyIethyI)-7-[2-{2-guanidinoethanethiol)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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l-phenyl-4-(2-carboxy-l.phenylethyl)-7-[2-{2-guanidinoethanethiol)-l-€thyn^ 

d ihyd ro-1 H-1 ,4-benzod iazepine-23-d ione tri f I uorace ta te, 

(±)-l-phenyl-4-[succin-2-yl-(l-f-butoxy)]-7-[2-(2-guanidinoethanethiol)-l-ethyne]^^^ 
dihydro-lH-l,4-ben2odiazepine-23-dione trifluoracelate, 
5 (±)-l-phenyl-4-[succin-2-yl-(l-glycine)]-7-[2-{2-guanidinoelhanethiol)-l-ethyne]-3,4- 
dihydro-lH-l,4-ben2odiazepine-2^-dione trifiuoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-vaIine)]-7-[2-(2-guanidinoethanethiol)-l-ethyne]-3,4- 
> dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-phenyI-4-[succin-2-yl-(l-phenyIalanine)]-7-[2-(2-guanidinoethanethiol)-l-e^^ 
10 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-benzyl-4-(2<arboxy-l-methylethyI)-7-[2-(2-guanidinoethanethiol)-l-ethyne]-3,4- 
dihydrp-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

l-benzyJ-4-(2-carboxy-l-phenylethyl)-7-[2-{2-guanidinoethanethiol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2^S-di()ne trifluoracetate, 
15 (±).l-benzyl-4•[succin-2-yI-(l-^butoxy)]-7-[2-(2-guanidinoethanethiolH-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-23-cii(>ne trifluoracetate, 

{±)-l-berizyM-[succin-2-yl-(l-glycine)]-7-[2-(2-guanidirioethanethioI)-l-ethyrie]-3,4^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-berizyl-4-[succin-2-y]-(l-valine)]-7-[2-(2-guariidinoethanethiol)-l-ethyne]-3,4- 
20 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-phenylaianine)]-7-[2-(2-guanidinoethanethjol)-l-ethyne]- 
3,4-d ihyd ro-1 H-1 ,4-ben20diazepine-2,5-d ione trifluoracetate, 

l-isopropyl-4-(2-carboxy-l-methylethyl)-7-[2-(2-guanidinoethanethio!)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 l-isopropyl-4-(2-carboxy-l-phenylethyl)-7-[2-(2-guanidinoethanethiol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodlazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyM-[succin-2-yI-(l-^butoxy)]-7-[2-(2-guanidinoethariethioI)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±)-l-isopropyl-4-[succin-2-yl-(l-gIycine)]-7-[2-(2-guanidinoethanethiol)-l-ethyne]-3,4- 
30 dihydro-lH-l,4-benzodiazepine-2,5-di()ne trifluoracetate, 

(±)-l-isopropyI-4-[succin-2-yI-(l-vaIine)]-7-[2-(2-guanidinoethanethiolH-ethyne]-3,4- 
dihydro-1 H-1 ,4-benzodiazepine-2,5-d ione trifluoracetate, 

(±)-l-isopropyl-4-[!5uccin-2-yI-(l-phenylalanine)]-7-[2-(2-guanidinoethanethiol)-l-ethyne]- 
3,4-dihydro-l H-1 ,4-benzodiazepine-2,5-d ione trifluoracetate, 
35 (±)-l-methyl-3-phenyl-4-(2-carboxy-l-methylethyI)-7-(5-guanidino-l-pentyne)-3,4- 
% dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-Tnethyl-3-phenyM-{2-carboxy-l-phenylethyl)-7-(5-guanidino-l-pentyne)-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
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(±).l-methyl-3.phenyl-4-[sucdn-2-yHl-^butoxy)]-7-(5-guan 

lH-1 4-benzodiazepme-2^-dione trifluoracetnte, 
(±H-methyI-3-phenyM-[succm-2-yl-(l-glycine)]-7-{5-guanldino 

lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 (±H-methyl.3-phenyI-44succin-2-yl-(l-valine)]-7-(5-guanidino.l-pe^ 

lH-l,4-benzodiazepine-2^-djone trifluoracetate, 
(±H-methyl-3-phenyI-4-[succm-2-yl-(l-pheriyIalanme)l-7-(5-guam^ 

dihydro-lH-l,4-benzodiazepme-23-dione trifluoracetate, 
(±)-l>diphenyMH2<arboxy-l-methylethyl)-7K5-guanidino-l-pet.tyr,eh^^^^^ 

10 i4-benzodiazepine-2,5-dione trifluoracetate, 

(±).l,3-diphenyM-(2-carboxy-l-phenyIethyl)-7-(5-guariidirto-l-pe^ 

14-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l>diphertyl-4-[succin-2-yI-(l-f-butoxy)]-7-(5-guanidino-l-pentyne)-3.4-dihydro-lH- 

1 4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±).l,3.diphenyl-4-[succin-2-yl-{l-glydne)]-7-(5-guanidino-l-penty^^^^^ 

benzodiazepine-2^-dione trifluoracetate, 

(±H>dipher,yl-44succin-2-ylKl-valine)]-7K5-guar»idino-l-pentyr»e)-3,4Klihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l>diphenyI-4-[succin-2-yI-(l-phenylalanine)]-7-(5-guanidino-l-pentyne)-3,4-dihydro 

20 lH-l,4-benzodiazepine-23-d>one trifluoracetate, 

(±)-l-benzyl-3-phertyl-4-(2-carboxy-l-inethylethyl)-7-(5-guar>rdino-I-pentyne)-3,4- 

dihydro-lH-ly4-benzodiazepine-2,5-dione trifluoracetate, 

{±)-l-benzyI-3-phenyl-4-(2-carboxy-l-phenylethyI)-7-(5-guanidino-l-pentyne)-3,4- 

dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
25 (±)-l-benzyl-3-piienyl-4-[succin-2-yl-(l-Nbutoxy)]-7-(5-guanidino-l-pentyne)-3,4-dihydro- 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-berizyl-3-piienyI-4-[succin-2-yl-(l-glycine)]-7-(5i;uanidino-l-pentyne)-3,4^ihydro- 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-[sucdn-2-yI-(l-valine)I-7-(5-guanidino-l-pentyne)-3,4-dihydro- 

30 lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-ben2yl-3-phenyl-4-[sucdn-2-yI-(l-phenylalanine)]-7-(5-guanidino-l-pentyne)-3,4- 

dlhydro-lH-l/4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyI-3-phenyl-4-(2-carboxy-l-methylethyl)-7-(5-guanidino-l-pentyne)-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-l-isopropyI-3-phenyl-4-(2-carboxy-l-phenyleUiyI)-7-(5-guanidino-l-pentyne)-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-t-butoxy)]-7-(5-guanidino-l-pentyne)-3,4- 
diiiydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-isopropyl-3-phenyl-4-[succin-2-yI-(l-glycine)]-7-(5-guanidino-l-pentyne)-3,^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yi-(l-valine)]-7-(5-guanidino-l-pentyne)-^^^ 

lH-l,4-benzodia2epine-2^-dione trifluoracetate, 
5 (±)-l-isopropyl-3-phenyl-4-[succin-2-yl-{l-phenyIalanine)]-7-(5-guanidino-l-penty^ 

dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)4-methyl-3-phenyl-4-(2<arboxy-l-methyIethyI)-7-[N-(2-guanidinoethane)-3-k^ 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-(2-carboxy-l-phenyiethyl)-7-[N-{2-guanidinoethane)-3-keto^ 

10 propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-f-butoxy)]-7-[N-(2-guanidinoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifiuoracetate, 
(±)-l-methyI-3-phenyM-[succin-2-yl-(l-glycine)]-7-(N-(2-guanidinoethane)-3-k^^ 
propyn-3-amme]'3,4-dihydro-lH-l,4-ben2odiazepine-2>dione trifJuoracetate, 

15 (±)-l-methyI-3-phenyl-4-[succin-2-yl-(l-vaIine)]-7-[N-(2-guanidinoethane)-3-keto-l- 
propyn-wVamine]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[N-(2-guanidinoethane)-3- 
keto-l-propyn-3-amine]-3,4-dihydrt>-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyl-4-(2-carboxy-l-methylethyl)-7-[N-(2-guanidinoethane)-3-keto-l-propyn- 

20 3-amine]-3,4-dihydro-]H-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l,3-d[phenyl-4-(2-carboxy-l-phenylethy])-7-[N-(2-guanidinoethane)-3-keto-l-propyn- 

3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-13-diphenyl-4-[succin-2-yl-(l-/-butoxy)]-7-[N-(2-guanidinoethane)-3-keto-l-propyn-3- 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

25 (±)-l,3-diphenyl-4-[succin-2-yl-(l-g!ycine)]-7.[N-(2-guanidinoethane)-3-keto-l-propyn-3- 
ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyl-4-(succin-2-yl-(l-valine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyn-3- 
aininel-3,4-dihydro-lH-l,4-benz()diazepine-2,5-dione trifluoracetate, 
{±)-l,3-diphenyI-4-[succin-2-yl-(l-phenylalanine)]-7-[N-(2-guanidinoethane)-3-keto-l- 

30 propyn-3-amine]-3,4-dihydro-lH-l,4-ben2odlazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyN4-(2-carboxy-l-methylethyl)-7-[N-(2-guanidinoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydrt)-lH-l,4-ben2()diazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-(2<arb()xy-l-phenylethyl)-7-(N-{2-guanidinoethane)-3-keto-l- 
. propyn-3-amine]-3,4-dihydr()-l H-l,4-benzodiazepine-2,5-dione trifluoracetate, 

35 (±).l.benzyl-3-phenyl-4-[succin-2-yl-(l-f-butoxy)]-7-[N-(2-guanidinoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
{±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[N-(2-guanidinoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-benzyl-3-phenyI-4-[succin-2-yI-(l-valine)]-7-[N-(2-guan.dinoethane)-3-keto-l. 

propyn-3-aitiine]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetale, 
{±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[N-(2-guanidinoethane)-3-ke 

l-propyn-3-ainine]-3,4-dihydro-lH-l,4-benzodia2epine-2>dione trifluoracetate, 
5 (±)-l-isopropyl-3-phenyl-4-(2:carboxy-l-methylethyl)-7-[N-(2-guamdinoethane)-3-keto. 
l.propyn-3-amine]-3,4-dihydro-lH-l,4-benzodla2epine-2^-dionetrifluoracetate, 
(±H-isopropyl-3-phenyl-4-(2<arboxy-l-phenylethyl)-7.[N-(2-guanidm^^ 
propyn-3^inine]-3,4-dihydro-lH-l,4-benzodiazepine-2^dionetrifluoracetate, 
(±H-isopropyl-3-phenyI-4-[succin-2-yl-(l-^butoxy)]-74N-(2-guanidinoethane)-3-keto-l^ 
10 propyn^-amme]^,4-dihydro-lH-l,4-benzodiazepine-2,5-dionetrifluoracetate, 
(±).l.isopropyl-3-phenyl-4-[sucdn-2-yKl-gIycine)]-7W2-guanidin 
propyn-3-ainme]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 
(±).l-isopropyl-3-phenyr-4-[succin-2-yl-(l-vaIine)]-7-[N-{2-guanidinoethane)-3-keto-l- 
propyn-3-aminel-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dionetrifIuoracetate, 
15 (±)-l.,sopropyl-3-phenyl-44succin-2-yl-(l-phenylaIanine)l-7-[N-{2-guanidinoethane)-3. 
keto-l-propyn-3-amineI-3,4-dihydro-lH-l,4-benzodia2epine-2^-dionetrifluoracetate, 
(±)-l-methyl-3-phenyl-4-(2-carboxy-l-methyIethyl)-7-[3-keto-l-propyn-3-(4-amidino-l- 

piperizine)l^/4-dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 
(±)-l-methyI-3-phenyI-4-(2-carboxy-l-phenyIethyl)-7-[3-keto-l-propyn-3-(4-amidino-l- 

20 piperizme)]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-^methyl-3-phenyl-4-[succin-2-yIKl-^butoxy)^7-[3-keto-l-propyn-3-(4-amidino^ 

piperizme)l-3,4-drhydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-methyI-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyn-3-(4-amidino-l- 

piperi2ine)]-3,4-dihydro-TH-l,4-benzodiazeptne-2,5-dic)ne trifluoracetate, 
25 (±)-l-inethyl-3-phenyl-4-[succin-2-yi-(l-valine)l-7-[3-keto-l-propyn-3-(4-aiiiidino-l- 

piperi2ine)]-3,4-dihydro-lH-l,4-ben20diazepine-2,5-dione trifluoracetate, 
{±)-l-methyl-3-phenyl-44sucdn-2-j'l-(l-phenylalanfne)]-7-[3-keto-l-propyn-3-(4-amidino 

l-piperi2ine)]-3.4-dihydro-lH-l,4-benzodiazepine-2,5-dlone trifluoracetate, 

30 piperizine)]-3,4-dihydra-lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-1.3-diphenyI-4-(2-carboxy-l-plienyIethyl)-7-[3-keto-l-propyn-3-{4-amidino-l- 
piperizine)l-34-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-U-diphenyI-4-[succin-2-yl-(l-f-butoxy)]-7-l3-keto-l-propyn-3-(4-amidino-l- 
piperizine)]-3,4-diInydrc>-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

35 (±)-U3-diphenyl-4^[succin-2-yl-{l-glycine)I-7-[3-keto-l-propyn-3-(4-ainidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l>diphenyl-4-[succin-2-yI-(l-valine)]-7-[3-keto-l-propyn-3-(4-amidino-l-piperizine)] 

3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate. 



174 



wo 93/08174 PCr/US92/08788 

(±)-l^-d!pheny1-4-[succin-2-yl-(l-phenylalanine))-7-[3-keto-l-propyn-3-(4^^ 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-(2<arboxy.l.methylethyl)-7-[3-keio-l-propyn-3-(4-arnidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 (±)-l-benzyl-3-phenyl-4-(2<arboxy-l-phenylethyI)-7-[3-keto-l-propyn-3-(4-amidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-[succin-2-yI-(l-Nbutoxy)]-7-[3-keto-l-propyn-3-(4-amidino-l- 
piperi2ine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyM-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyn-3-(4-amidm^^ 

10 piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[3-keto-l-propyn-3-(4-amidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3>phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyn-3-(^^^ 
l-p5peri2ine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

15 (±)-l.isopropyI-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[3-keto-l-propyn-3-(4-^ 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-(2<arboxy-l-phenylethyI)-7-t3-keto-l-propyn-3.(4-amidi 
piperizine)]-3,4-dihydrc)-lH-l,4-benzt>diazepine-2,5-dione trifluoracetate, 
(±}-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[3-keto-l-propyn-3-(4-a^ 

20 piperizine)]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-44succin-2-yl-(l-gIycine)]-7-[3-keto-l-propyn-3-(4-amidi 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-vaiine)]-7-[3-keto-l-propyn-3-(4-amidin 
piperizine)]-3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

25 (±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyn-3-(4- 
amidino-l-pipenzine)]-3,4-dihydrt>-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyI-3-phenyl-4-(2<arboxy-l-methvlelhyI)-7.[2-(2-guanidinoethaneth 
ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5rdione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-(2-guanidinoethanethiol)-l- 

30 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[2-(2-guanidinoethanethio])-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodlazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-[succin-2-Yl-(l-glycine)]-7-[2-{2-guanidinoethanethiol)^^ 
ethynel-3,4-dihydro-lH-l,4-benz()diazepine-2,5-dit)ne trifluoracetate, 

35 (±)-l-methyI-3-phenyl-4-[succin-2-yl-(l-vanne)l-7-[2-(2-guanidinoethanethiol)-l-^^^ 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-melhyl-3-phenyI-4-[succin-2-yi-(l-phenylaianine)I-7-[2-(2-guanidinoeth^ 
ethynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±H^<liphenyl-4-(2-*:«fboxy-l-methylethyl)-7-[2-(2-guanidinoethanethiol)-l-ethyne]- 
3y4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±).U-diphenyl-4-(2-carboxy-l-phenylethyI)-7-[2-(2-guanidinoelhanethiol)-l-ethyne]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 (±)-l>diphenyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[2-(2-guanidinoethanethiolH-ethyne^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione triffuoracefate, 

{±)-l>diphenyI-44sucdn-2-yKl-glycine)]-742-(2-guanidinc«thanethiol).l-ethyne]-3,4^ 
dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 

(±H^-dipheriyl-4-[sucdn-2-yl-{l-valIne)]-7-l2-(2-guanidinoethanelhiolH-ethyne]-3,4- 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-W-diphenyI-4-[succin-2-yl-{l-phenylalanine)]-7-t2-(2-guanidinoethanethiol)-l- 

ethyne]-3,4-dihydro-lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyI-3-phenyl-4-{2-carboxy-l-methylethyl)-7-[2-(2-guanidinoethanethiol)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l-benzyl-3-phenyl-4-(2-carboxy-l-phenyIethyl)-7-[2-(2-guanidinoethanethiol)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
{±)-l-benzyl-3-phenyl-4-[succin-2-yl-{l-f-batoxy)]-7-[2-(2-guanidinoethanethioI)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-benzyI-3-p»ier,yI-4-[succin-2-yl-(l-gIycine)]-7-[2-(2-guanidinoethar,ethiol)-l-ethyne] 

20 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-benzyl-3-plienyl-4-tsucdn-2-yl-(lA'anne)]-7-[2-{2-guanidinoethanethiol)-l-ethyn^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dit)ne trifluoracetate, 

(±)-l-benzyI-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-guanidinoethanethiol).l- 

ethyne]-3,4-diiiydro-lH-1.4-ben2odiazepine-2,5-dione trifluoracetate, 
25 (±)-l-isopropyl-3-plienyl-4-(2-carb(.xy-l-methylethyl)-7-[2-(2-guanidinoethanethiol)-l- 

ethyne]-3,4-diiiydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyr-4-(2-carboxy-l-phenylethyl)-7-[2-(2-guanidinoethanethiol)-l- 

ethyne]-3,4-dihydro-lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-lsopropyl-3-phenyM-[succin-2.y!-(l-t-butoxy)l-7-[2-(2-guanidinoethanetliiol)-l- 

30 ethyne]-3,4-dihydro-lH-l,4-benzcidiazepine-2,5-dione trifluoracetate, 

(+)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-glydne)]-7-[2-(2-guanidinoelhanethiol)-l- 

elhyne]-3/4-dihydro-lH-l,4-bea2odiazepine-2,5-dione trifluoracetate, 
(±)-I-isopropyl-3-phenyl-4-[succin-2-yl-(l-vaiine)]-7-[2-(2-guanidinoethanethiolH- 

ethynel-3.4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-l-isopropyI-3-phenyI-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-guanidinoethanethiol)- 

l-etIiyne]-3,4-diiiydn)-lH-l,4-benzodiazepine-2.5-dione trifluoracetate. 
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l-mathyU4-(2'Carboxyethylh7'(5'giiamdino'^'pentylh^ 
5 benzodiazepine-2,5'dione trifluor acetate, 

a) A magnetically stirred slurry of 45nigs 1 -methyl -4-(2-carboxyethyl)-7-(N-boc-5- 
amino:l-pentynyl)-3,4-dihydro-lH-l,4-benzodiazepine-2>dione benzyl ester (0.0924mmol) 
in 2.0mL etiiyi acetate and lOmgs of 10% palladium on carbon was stirred under an 
atmosphere of hydrogen for 3 hours. The mixture was filtered, washing the solids with ethyl 

10 acetate, and concentrated in vacuo to yield 45mgs (99%) l-methyl-4-(2-carboxyethyl)-7-(N- 
boc-5-amino-l-pentyl)-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione benzyl. ester. NMR 
(CDCI3 , dTMS) 7.63 (IH, d, 4JhH=2H2, Ar-H o-CON), 735-7.27 (6H, Ph, ;;-CON), 7.06 (IH, 
d, 3j^^=8Hz, m-CON), 5.11 (2H, s. OCH2), 4.55 (IH, bs, BocNH), 3.98 (IH, d, 2jhh=15Hz, 
NCHHCO), 3.94 (2H, q, '^]y^y{=7Hz. NCH2), 3,81) (IH, d, 2jhh=15H2, NCHHCO), 3.35 (3H, 

15 s, NCH3), 3.08 (2H, q, 3JhH=6.5Hz, Bc)cNHCH2), 2.88-2,67 {2H, m, CH2CO2), 2.62 (2H, t, 
3jhh=8H2, ArCH2), 1.65 (2H, p, 3Jhh=HHz), 1.49 (2H, p, 3jj^p^=8Hz), 1.42 (9H, s, f-Bu), 
135 (2H, p, 3jhj^=8H2). NMR (CDCl3,dTMS) 171.2, 168.9, 1673, 140.1, 138.8, 135.6, 
132.2, 1302, 1285, 128.4, 1283, 120.9, 66.6, 523, 45.1, 40.4, 34.9, 34^, 32.9, 30.7, 29.9, 28.4, 26.4. 
Using the above procedure, but substituting the appropriate 7-alkynyl-3,4-dihydro- 

20 lH-l,4-ben2odia2epine-2,5-dione for l-melhyl-4-(2-carboxyethyI)-7-(N-boc-5-amino-l- 
pentynyl)-3,4-dihydro-lH-l,4-benz(xiia2epine-2,5-dione benzyl ester there may be 
prepared, for example, the following compounds: 

l-melhyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyI)-7-[5-(N-Boc)-amino-l-pentyl]-3,4- 
dihyd ro-lH-l,4-benzodiazepine-2,5-dione, 
25 l-methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[5-(N-Boc)-amino-l-pentyI)-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methy]-4-[2-(l-^butoxy-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l-pentyl]-3,4- 
dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-methyl-4-[2-(l-benzyIoxyglycinyI-4-benzyloxy)succinyI)]-7-[5-(N-Boc)-amino-l- 
30 penty!]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-{l-benzyloxyvalinyl-4-ben2yloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
pentyI]-3,4-dihvdro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-methyM-[2-{l-ben2yloxyphenylalnny!-4-benzyioxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
pentyl]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
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l-phenyl-4-(3^thoxy-l-methyl-3-oxo-l-propyl)-7.[5-(N-Boc)-am.no-l.pentyll-3,4. 
dihydro-lH-l,4-benzodiazepine-2,5-diorie, 

l-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l-pentyI]-3,4- 

dihydro-lH-l,4-benzodiazepine-2^-d ione, 
5 (±)-l-phenyM-[2.(l-Nbutoxy-4-benzyIoxy)succinyI)]-7-[5-(N-lkK:).anuno-l-p^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyl-4-[2-(l-benzyIoxyglydnyl-4-benzyloxy)succm^^^^^ 

pentyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 

(±)-l-phenyl-4-I2Hl-benzyIoxyvalinyl-4-benzyIoxy)sucdnyl)l-7-[MN-Boc)-amino-^ 

10 pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2.5-dione, 

(±).l-phenyl-442-(l-benzyIoxyphenylaIanyl-4-benzyloxy)succinyl)]-7-[5-{N-Boc)-amino-l- 

penlyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
l-benzyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[5-(N-Boc)-amino-l-^^^^ 

lH-l,4-benzodiazepine-2^-dione, 
15 i-faenzyl-4-(3-ethoxy-l-phenyl-3-oxo-I-propyI)-7-[5-(N-Boc)-amino-l-pentyl]-^^^^^ 

lH-l,4-benzodiazepine-2^-dione, 

(±).l-benzyI-4-[2-(l-^butoxy-4-benzyloxy)succinyI)]-7-[5-(N-BtH:)-amino-l-pentyl]-3,^ 
d5hydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-0-benzylox>'glycinyI-4-benzyloxy)sucdnyl)]-7-[5-(N-Boc)-amlno^ 

20 pentylH,4-dihydro-l H-l,4-benzod i8zepme-2,5-dione, 

{±)-l-benzyl-4-[2Kl-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 

pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-benzyI-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-t5-(N-Boc)-ainino-l- 

pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
25 l-isopropyI-4-(3-ethoxy-l-methyI-3-()xo-l-prapyl)-7-[5-(N-Boc)-amino-l-penlyl]-3,4- 

djhydro-lH-l,4-benzodlazepine-2,5-dione, 

l-isopropyI-4-(3-ethoxy-l-phenyl-3Hixo-l-pmpyl)-7-[5-(N.Boc)-amina-l-pentyI]-3,4- 
dihydro-lH-l,4-benzodiazepine-2^ione, 

(±HMSopropyl-4-[2-(l-Nbutoxy-4-benzyIoxy)succinyI)]-7-l5-(N-Boc)-amino-l-pentyI]-3,4- 

30 dihydro-lH-l,4-benzodiazepine-2^-dione, 

Ct)-l-isopropyl-4-[2-(l-benzyIox)'gIycinyI-4-benzyloxy)sucdnyl)]-7-[5-(N-Boc)-a 

pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-isopropyI-4-[2-(l-benzyIoxyvalinyI-4-benzyIoxy)succinyl)]-7-[5-(N-Boc)-aniino-l- 

pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dtone, 
35 (±)-l-isopropyI-4-[2-(l-benzyl<n7phenylalanyM-benzyloxy)succmyl)]-7-[5-(N-Boc)-amino- 

l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-methyI-4-(3-etht>xy-l-methyl-3-<.x..-l-propyl)-7-[5-cyano-l-pentyl]-3.4-dihydro-lH-l,4. 
benzodiazepine-2^dione. 
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l-methyl-4-(3-ethoxy-l.phenyl-3-ox(>-l.propyI)-7-[5-cyano-l-pentyI]-3,4-dihydro-lH-l/^ 
benzodiazepine-2,5-di()ne, 

(±)-l-methyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-[5-cyano-l-pentyl]-3,4-dihydro-lH- 

l,4-benzodiazepine-2^-dione, 
5 (±)-l-methy!-4-[2-(l-benzyloxyglycinyM-benzyIoxy)succinyI)]-7-[5-cyano-l-penlyI]-3/^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyI-4-[2-(l-benzyIoxyvalinyi-4-benzyJoxy)succinyI)J-7-[5-cyano-l-pentyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyIoxy)succinyl)]-7-[5-cyano-l-pentyI]- 
10 3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

l-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[5-cyano-l-pentyl]-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione, 

l-phenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-cyam>-l-pentyl]-3,4-dihydro-lH-l,^ 
benzt)diazepine-2,5-dione, 
15 (±).l-phenyI-4-[2-(l-^butt)xy-4-benzyl()xy)succinyl)]-7-[5-cyano-l-pentyI]-34-di 
l,4-benzodiazepine-2^-dione/ 

(±)-l-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyJ)l-7-I5-cyano-l-pentyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyl-4-[2-(l-benzyl(>xyvalinyl-4-benzyloxy)succinyi)]-7-[5-cyano-l-pentyl]-3,4- 
20 dihydn>lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyl-4-[2-{l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[5-cyano-l-pentyl]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-benzyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[5-cyano-l-pentyi]-3,4-dihydro-lH-^ 

benzodiazepine-2,5-dione, 
25 l-benzyI-4-(3-ethoxy-l-phenyl-3-()xo-l-propyI)-7-[5-cyano-l-pentyl-3,4-dihydro-lH 

benzodiazepine-2,5-dit)ne, 

(±)-l-benzyl-4-[2-{l-^butoxy-4-benzyloxy)succinyl)]-7-I5<yano-l-pentyI]-3,4<lihydro-l 
l,4-benzodiazepine-2,5-dione, 

{±)-l-benzyl-4-(2-(l-benzylt)xyglycinyI-4-benzyloxy)succinyl)]-7-[5-cyano-l-pentyl]-3,4- 
30 dihydr(vlH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-benzyloxyvalinyl-4-benzyIoxy)succinyl)]-7-[5-cyano-l-pentyl]-3,4- 
dihyd ro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-4-(2-(l-benzyluxyphenylaIanyl-4-benzyIoxy)succinyI)]-7-[5-cyana-l-pentyI]- 
3,4-d ihyd ro-1 H-1 ,4-benzt>d iazepine-2,5-d ione, 
35 l-isopropyl-4-(3-ethoxy-l-methyl-3-()xo-l-propyl)-7-[5-cyano-l-pentyI]-3,4-dihydro-lH- 
l,4-benzodiazepine-2^-dit)ne, 

l-isopropyl-4-(3-elh()xy-l-phenylO-i)xoM-propy])-7-[5-cyano-l-pentyl]-3,4-dihydro-^ 
l,4-benzodiazepine-23-dl()ne. 
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(±)-l-isopropyI■4-[2-(l-^butoxy-4-benzyIoxy)succinyl)]-745-cyano-l-pentyl]^4^^ 
lH-l,4-benzodiazepine-2^-dione, 

(±H-isopropyl-4-[2-(l-benzyFoxygIycinyM-benzyloxy)sucdnyl)]-7-[5<yano-l.pentyI]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
5 {±).l.isopropyl-4-[2-{l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-t5-cyano.l-pentyII:3,4- 

dihydro-lH-l,4-benzodiazepine-2^dione, 

{±)-l-isopropyl-l-[2-(l-benzyloxyphenylaIanyl-4-benzyloxy)succinyl)]-7-[5-cyano-l- 
pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

l-methyI-4K3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-(3-cyanophenyl^l-ethyl]-34- 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-inethyl-4-{3^thoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(3-cyanophenyl)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-niethyl-4-[2-(l-f-buloxy-4-benzyioxy)succinyl)]-7-[2-(3-cyanophenyl)-l-ethyI]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 (±).l-methyl-4-[2-(l-benzyloxyglycinyl-4-benzyk.xy)succinyl)]-7-[2-(3-cyanophenyl)-l- 

ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

(±)-l-methyI-4-[2.(l-benzyloxy^'alinyl-4-benzyloxy)succinyI)]-7-[2-(3-cyanophenylH- 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

(±H-methyl-4-[2-(l-benzyIoxyphenylalanyl-4-benzyloxy)sucdnyl)]-7-[2-(3-cyanophenyI)- 

20 i-ethyl]-3,4-dihydro-lH-l,4-benzc)diazepine-2^-dione, 

l-phenyl-4-(3-ethoxy-l-methyI-3-t.xo-l-propyr)-7-[2-{3-cyanophenyI)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodia2epine-2>dione, 

l-phenyI-4-{3-ethoxy.l-phenyI-3-oxo-l-propyl)-7-[2-(3-cyanophenyl)-l-efhyI]-3,4- 
dihydro-lH-l,4-benzodi'azepine-2,5-dione, 
25 (±H-phenyl-4-[2-(l -f-butoxy-4-benzyloxy)su cdnyl)]-7-[2-{3-cyanophenyl)-l-ethyll-3,4- 
dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-phenyI-4-[2-(l-benzyIoxyfilycinyI-4-benzyloxy)succinyl)]-7-[2-(3-cyanophenyI)-l- 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(+)-l-phenyl-4-I2-{l-benzyloxyvalinyl-4-ben2yloxy)succinyl)]-7-[2-(3-<yanophenyl)-l- 

30 ethyn-3,4-dihydr£)-lH-l,4-benzi)diazepine-2^-dione, 

(±)-i-phenyl-4-I2-{l-beiTzylojqrphenylalanyl-4-benzyloxy)sucdnyl)]-7-[2-{3^yanophenyl)- 

l-ethyl]-3,4-dihydn»-lH-l,4-benzc>diazepine-2,5-dione, 

l-benzyl-4-(3-efhoxy-l-methyI-3-oxo-l-propyl)-7-[2-(3-cyanophenyl)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
35 l.benzyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(3-cyanophenyI)-l-ethyI]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dk)ne, 

(±)-l-benzyl-4-[2-{l-f-buU)xy-4-benzyluxy)succinyl)]-7-[2-(3-cyanophenyI)-l-ethyI]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 
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(±)-l-ben2yI-4-[2-(l-benzyIoxyglycinyM-benzyloxy)succiny0]-7-[2-(3-cyanophenyl)-l- 
ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-benzyl-4-[2-(l-ben2yloxyvaIinyi-4-benzyloxy)succinyl)]-7-(2-(3-cyanophenyl)-l- 

ethyl]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
5 (±)-l.benzyl-4-[2-(l-benzyIoxyphenylalanyl-4-ben2yloxy)succinyl)]-7-[2-(3-cyanophenyl)- 
l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-isopropyI-4-(3-ethoxy-l-methyJ-3-oxo-l-propyI)-7-[2-(3-cyanophenyI)-l-ethyl]-3,^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-isopropyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[2-(3-cyanophenyl)-l-ethyl]-3,4- 

10 dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-isopropyI-4-[2-{l-f<butoxy-4-benzyloxy)succinyl)]-7-[2-(3-cyanophenyl)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyI-4-[2-(l-ben2yJoxygIycinyl-4-benzyloxy)succinyl)]-7-[2-(3<yanop.henyl)-l^ 
ethyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 (±)-l.isopropyl-4-[2-(l-benzyloxyvaiinyl-4-benzyloxy)succinyl)]-7-[2^3-cyanophenyI)-l- 
ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyIH-7-[2-(3- 
cyanophenyl)-l-ethyl]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
l-methyI-4-(3-ethoxy-l-methyI-3-oxo-l-propyI)-7.[N-[2-(N-Boc)-aminoethane]-3-keto^^ 
20 propyl-3-amine]-3,4-dihydro-lH-l,4-benz()dia2epine-2,5-dione, 

l-methyi-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-(N-[2-(N-Boc)-aminoethane]-3-keto-l^ 
propyI-3-amine]-3,4-dihydrt>lH-l,4-benzodiazepine-2,5-dioney 

(±)-^methyI-4-[2-(l-^butoxy-4-benzyloxy)succi^yI)]-7-[N-[2-(N-Boc)-aminoethanel-^^ 
keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

25 (±)-l-methyl-4-[2-(l-benzylt)xyglycinyl-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 

aminoethane]-3-kelo-l-propyI-3-amine]-3,4-dihydr()-lH-l,4-ben2odia2epine-23-dione, 
{±)-l-methyI-4-[2-(l-benzyloxyvalinyl-4-benzyIi)xy)succinyl)]-7-[N-[2-(N-Boc)- 
amjnoethane]-3-keto-l-propy!-3-amine]-3,4-dihydrc>lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-methyl-4-[2-(l-benzyIoxyphenylalanyl-4-benzyloxy)5uccinyl)]-7-[N-[2-(N-Boc)- 

30 aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-di^^ 

l-phenyl-4-(3-ethoxy-l-methv!-3-ox()-l-propyl)-7-[N-[2-(N-Boc)-aminoethane]-3-keto-l^ 
propyl-3-annine]-3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione, 

l-phenyI-4-(3-ethoxy-l-phenyl-3-oxi)-l-propyl)-7-[N-[2-(N-Boc)-aminoethane]-3-keto-l- 
propyI-3-amine]-3,4-dihydrt>-lH-l,4-benzodiazepine-2,5-dione^ 
35 (±)-^phenyl-4-[2-(l-^buloxy-4-benzyIoxy)succinyl)]-7-[N-[2-(N-Boc)-aminoethanel-3- 
keto-l-propyl-3-aniine]-3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-phenyl-4-[2-(l-benzyU)xyglycinyl-4-benzyloxy)succiny])]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione 
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(±)-l-phenyl-4-[2-(l-ben2yloxyvalinyl-4-benzyIoxy)succinyl)]-7-[N-I2-(N-Boc)- 
aminoethaneI-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
(±)-l-phenyl-4-[2-{l-ben2yJoxyphenylalanyl-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 
aininoethane]-3-keto-l-propyl-3-ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
5 l-benzyl-4.(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-[N-[2-(N.Boc)-aminoethane]-3-keto-l- 
propyI-3-ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-benzyl-4-(3-ethoxy-I-phenyI-3-oxo-l-propyI)-7-[N-[2-(N-Boc)-aminoethane]-3-keto-l- 

propyI-3-aminel-3,4-dihydro-lH-l,4-benzodiazepine-2^dione. 
(±)-l-benzyI-442-(l-^butoxy-4-ben2yIoxy)sucdnyl)]-7-[N.[2-<N-Boc).aminoelhan^ 

10 l-propyl-3-ainine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

{±)-l-ben2yM-[2Kl-ben2yloxygIydnyl-4-ben2yloxy)suCcinyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-benzyl-4-[2-(I-benzyloxyvalinyl-4-benzyloxy)succinyI)I-7-(N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyl-3-amine)-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

15 (+)-l-benzyl-4-[2-(l-benzyl()xyphenyiaIanyI-4-benzyloxy)succinyi)l-7-[N-[2-(N-Boc)- 
aininoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
l-isopropyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[N-[2-(N-Boc)-aniinoethane]-3-keto- 
l-propyI-3-aminel-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

l-isopropyl-4-(3-ethoxy-l-phenyI-3-oxc)-l-propyl)-7-[N-[2-(N-Boc)-aminoelhane]-3-keto- 

20 l-propyl-3-amine]-3,4-dihydrivlH-l,4-ben2odiazepine-2^-dione, 

(±)-l-isopropyI-442-(l-f-butoxy-4-benzyIoxy)5uccinyl)]-7-[N-[2-(N-B()c)-aminoethaTO^ 
keto-l-propyl-3-aminel-3,4-dihydro-lH-l,4-benzt)drazepine-2,5-dione, 
(±)-l-isopropyl-4-I2-(l-benzyloxyRlycinyl-4-benzyloxy)succinyI)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyl-3-amir»el-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

25 (±).l.isopropyI-4-[2-(l-benzylnxy\'alinyI-4-benzyloxy)succinyI)]-7-(N-[2-(N-Boc)- 

aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 
(±)-l-isopropyl-4-[2-(l-benzyloxyphenyIalanyl-4-benzyroxy)succinyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-kelo-l-propyl-3-amine]-3,4-dHwdro-lH-l,4-benzodiazepine-2^-dione, 
l-methyl-4-{3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[3-keto-l-propyl-3-[4.{N-Boc)-l- 

30 piperizinel]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

l-methyl-4-(3-ethoxy-l-phenyl-3-t)xo-l-propyl)-7-[3-keto-l-prapyl-3-[4-(N-Boc)-l- 

piperizlne]]-3,4-dihydro-lH-l,4-ben2odia2epine-2>drone, 

{+)-l-melhyI-4-[2-(l-t-butoxy-4-benzyloxy)succinyl)]-7-[3-keto-l-propyI-3-[4-(N-Boc)-l- 

piperizine]]-3,4-dihydra-lH-l,4-benzodiazepine-2^-dione, 
35 (±).l-inethyl-4-[2-(l-ben:q'i(>xygIycinyl-4-benzyloxy)succinyI)]-7-[3-keto-l-propyl-3-[4-{N- 
BocH-piperizine]]-3,4-dihydro-lH-l,4-benzt)diazepine-2^-dione, 

(±)-l-methyl-4-[2-Cl-benzyUixyvalinyl-4-benzyIoxy)succinyI)]-7-[3-keto-l-propyl-3-[4-(N- 
Boc)-l-piperizine]]-3,4-dihydrii-lH-l,4-benzodiazepine-2^-dione, 
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(±)-l-methyI-4-[2-(l-ben2ylt)xyphenylalanyl-4-benzyloxy)succinyl)]-7-[3-keto-l.propyl-3- 
[4-(N-Boc)-l-piperizine]]-3,4-ciihydro-lH-l,4-ben2odiazep!ne-2^.dione, 
l.phenyI-4-(3-ethoxy-l-melhyl-3-oxo-l-propyl)-7-[3-keto-l-propyl-3-[4-{N-Boc)-l- 
piperi2ine]l-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 
5 l-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7.[3-keto-l-propyl-3-[4-{N-Boc)-l- 
piperizine]]-3,4-d ihyd ro-1 H-1 ,4-benzod iazep i ne-2,5-d ione, 

(±)-l-phenyI-4-[2-(l-f-butoxy-4-benzyIoxy)succinyI)]-7-[3-keto-l-propyI-3-[4-(N-Boc)-l- 
piperizine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 

(±)-l-phenyM-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propyl-3-[4-(N- 

10 Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-phenyN4-I2-(l-benzyioxyvalinyl-4-benzyloxy)succjnyl)]-7-[3-keto-l-propyl-3-[4-(N- 

Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione, 

(±)-l-phenyI-4-[2-(l-benzyloxyphenylalanyI-4-benzyloxy)succinyl)]-7-[3-keto4-propyW^ 
[4-(N-BocH-piperi2ine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
15 l-benzyI-4-(3-ekhoxy-l-methyl-3Hixo-l-propyI)-7-[3-keto-l-propyl-3-(4-(N-Boc)-l 
piperizine]]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 

l-benzyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[3-keto-l-propyI-3-[4-(N-Boc)-l- 
piperizine]]-3,4-dihydro-lH-l,4-benzodiazepinB-2,5-dione, 

(±)-l-benzyl-4-(2-(l-/-butoxy-4-benzyloxy)succinyl)]-7-[3-keto-l-propyl-3-[4-(N-Boc^^ 

20 piperi2ine]]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propyl-3-[4-(N- 
Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-ben2yl-4-[2-(l-benzyIoxyvaiinyl-4-benzyloxy)succiny!)]-7-[3-keto-l-propyl-3-[4-{N- 
Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
25 (±)-l-benzyl-4-[2-(l-ben2yloxyphenylalany!-4-benzyloxy)succinyl)]-7-[3-keto-l-propyI-3- 
[4-(N-BcK)-l-piperi2ine]]-3,4-clihydro-lH-l,4-benzodia2epine-2,5-dione, 
l-isopropyM-(3-ethoxy-l-methyl-3-oxt)-l-pmpyI)-7-[3-keto-l-propyl-3-[4-(N-Boc> 
piperi2ine]]-3,4-dihydro-lH-l,4-benz()dia2epine-2,5-clione, 

l-isopropyM-(3-ethoxy-l-phenyi-3-oxo-l-propyI)-7-l3-keto-l-propyI-3-[4-(N-Boc)-l^ 

30 piperizine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione, 

(±)-l-isopropyl-4-[2-(^^butoxy-4-benzyll)xy)succinyI)]-7-[3-keto-l-p^opyl-3-[4-(N-Boc)-l- 

piperizine]]-3,4-dihydro-lH-l,4-benz()diazepine-2,5-dione, 

(±)-l-isopropyI-4-[2-(l-benzyloxyglycinyl-4-ben2yk)xy)succinyl)]-7-[3-keto-l-propyl-3-[4- 
(N-Boc)-l-piperi2ine]]-3,4-dihydri>-lH-l,4-ben2odiazepine-2,5-dione, 
35 (±)-l-isopropyl-4-[2-(l-ben2yloxyvalinyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propy)-3-[4- 
(N-Boc)-l-piperi2ine]]-3,4-dihydrt>-lH-l,4-benz()diazepine-2,5-dione, 
(±)-l-isopropyI-4-[2-{l-ben2yloxyphenylaIanyl-4-benzyk>xy)succinyl)]-7-[3-keto-l-propyI- 
3-I4-{N-Boc)-l-piperizine]]-3,4<lihydrD-lH-l,4-benzodiazepine-2^-dione, 
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l-melhyI-4-(3-ethoxy-l-methyl-3-oxo-l-prapyl)-7-[2-[2-(N.Boc)aminoethanethiol]-l- 
ethyl]-3,4-dihydro-lH-l,4^benzodlazepine-2>dione, 

l-methyl-4-(3-ethoxy-l-phenyl-3-<>xo-l-propyl)-7-[2-[2-(N-Boc)aminoethanethioll-l- 

ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
5 (±)-i-methyI-4-[2-(l-^butoxy-4-benzyloxy)succinyl)]-7-[2-[2KN-Boc)aminoethanethiol]-l- 

ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^ione, 
(±)-l-methyl-4-[2-(l-benzyloxygIycinyI-4-benzyloxy)succinyl)l-7-t2-[2-(N- 
Boc)aminoethanethlol]-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-I-methyl-4-[2-(l-benzyIoxyvaIinyl-4-benzyloxy)succinyI)]-7-[2-[2-(N- 
10 Boc)aminoethanethioI]-l-ethyl]-3,4Hllhydro-lH-l,4-ben2odiazepine-2,5Kiione, 
{±H-methyl-4.t2.(I-benzyloxyphenyIalanyM-ben2yIoxy)8uccinyl)]-7.[2-[2-(N- 
Boc)aminoethaneth.-ol]-l-ethyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dlone, 
l-phenyl-4-(3-ethoxy-l-inethyI-3-oxo-l-propyI)-7-[2-[2-{N-Boc)aminoethanethioJ]-l- 

ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
15 i.phenyI-4-(3-ethoxy-l-phenyl-3-ox«-l-propyI)-7-[2-[2-(N-Boc)aminoethanethiol]-l- 

ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyI-4-[2-(l-t-butoxy-4-benzyIoxy)succinyI)]-7-[2-[2-(N-Boc)aminoethanethlol]-l- 

ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-phenyl-4-[2-(l-benzyloxygFycinyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 

20 Boc)aminoethanethiol].l-ethyI]-3,4-dihydro-lH-l,4-benzodiazepine.2,5.dione, 
(±)-l-phenyl-4-[2-(l-ben2yIoxyvaIinyl-4-benzylo3gr)succinyI)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
{±)-l-phenyl-4-[2-{l-benzyloxyphenylaIanyl-4-benzyIoxy)succinyl)]-7-[2-[2-(N- 
Boc)aininoethanethiol)-l-ethylI-3,4-dihydn)-lH-1.4-benzodiazepine-2,5-dione, 

25 l-benzyl-4-(3-ethoxy-l-methyl-3-oxc,-l-propyl)-7-[2-[2-(N-Boc)aminoethanethioI]-l- 
ethyll-3,4-dihydro-lH-l,4-benzodiazepine-2^-dit)ne, 

l-benzyl-4-(3-ethoxy-l-phenyl-3-oxi>-l-propyl)-7-[2-[2-(N-Boc)aminoethanethiol]-l- 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

{±)-l-benzyI-4-[2-(l-f-butoxy-4-ben2yIoxy)succinyl)I-7.[2-[2.(N-Boc)aminoe^^^^ 

30 ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dk)ne, 

(±)-l-ben2yl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyI)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyI]-3,4^ihydro-lH-l,4-benzodiazepine-2^-dione. 
(±)-l-benzyl-4-[2-{l-benzyloxy\'alinyl-4-benzyU)xy)succinyl)]-7-[2-[2-(.M- 
Boc)amin(iethanethioI]-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

35 (±)-l.benzyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyIoxy)succinyl)]-7-[2-[2-(N- 

Boc)aminoethanethit)l]-l-ethyl]-3,4-dihydrc,-lH-l,4-benzodiazepine-2,5-dione, * 
l-isapropyl-4-(3-ethoxy-l-methyl-3-oxo-l-prc)pyl)-7-[2-[2-(N-Boc)aininoethanethiol]-l- 

ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
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l-jsopropyM-(3-ethoxy-l-phenyI-3-oxo-l.pr()pyl)-7-[2-[2-(N-Boc)aminoethanethiol]-l- 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-isopropyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-[2-[2-(N.Boc)aminoethane*^^ 

l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione^ 
5 (±)-l-isopropyI-4-I2-(l-benzyloxyglycinyM-ben2yIoxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoelhanethioI]-l-ethyl].3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 
(±)-l-isopropyl-4-[2-(l-benzyJoxyvaIinyl-4-benzyloxy)succinyl))-7-[2-[2-(N- 
Boc)aminoethanethiol)-l-ethyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-is6propyM-[2-(l-ben2yloxyphenylalanyI-4-benzyIoxy)succinyl)]-7-[2-[2-(N- 
10 Boc)aminoethanethiol]-l-ethyl]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

l-methyM-(3-ethoxy-l-methyI-3-oxo-l-propyI)-7-[2-{4<yanothiophenol)-l-ethyn 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-methyl4-(3-ethoxy-^phenyl-3-t)xo-l-propyI)-7-[2-(4-cyanothiophenol)-l-e^^^ 

dihydro-lH-l,4-benzi)diazepine-2,5-dione, 
15 (±)-l-methyl-4-[2-(l-Nbutoxy-4-ben2yloxy)succinyl)]-7-[2-(4-cyanothiophenol)-l-eth^^ 

3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±^l-methyl-4-[2-{l-benzyloxyglycinyl-4-benzyIoxy)sucdnyI)]-7-[2-(4<yanothiophenolV^ 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-benzyloxyvaIinyl-4-benzyIoxy)succinyI)]-7-[2-(4<yanothiophenol)-l- 
20 ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-benzyloxyphenylalanyI-4-benzyloxy)succinyl)]-7-[2-(4- 

cyanothiophenol)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-(4-cyanothiophenol)-l-ethyI]-3,4- 

dihydrD-lH-l,4-benzodiazepine-2,5-dione, 
25 l-phenyl-4-(3-ethiixy-l-phenyl-3-i>xoO-propyI)-7-[2-(4<yanothiophenol)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(+)-l-phenyl-4-[2-(l-Nbutt)xy-4-benzyloxy)succinyl)]-7-[2-(4<yanothiophenol)-l-ethyn 
3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyM-[2-(l-benzyloxyglycinyl-4-ben2yl()xy)succinyI)]-7-[2-(4<yanothiophen^^ 
30 ethyl]-3,4-dihydro-lH-l,4-benz()diazepine-2^-dione, 

(±)-l-phenyl-4-[2-(l-benzyU)xyvalinyl-4-benzyloxy)succinyl)]-7-(2-(4<yanothiophen 

ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2>di()ne, 
(±)-l-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenol)-l-ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
35 l-benzyl-4-(3-ethoxy-l-methyl-3-ox()-l-propyl)-7-[2-(4-cyanothiophenoI)-l-ethyl]0,^ 
dihydro-lH-l,4-benzodiazepine-2,5-di()ne, 

l-benzyl-4-(3-ethoxy-l-phenyl-3-i)xo-l-propyl)-7-[2-(4<yanothiophenol)-l-€thyl]-3,^ 
dihydro-lH-l,4-benz()diazepine-2,5-dii)ne, 
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(±H-ben2yl-4-[2-(l-Nbutoxy-4-benzyloxy)sucdnyl)]-7-[2-(4-^^^^ 

dIhydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyI-4-[2Kl-benzyloxyglycinyl-4-benzyloxy)sucdnylM^^^^^^ 
ethyl]-3 4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
5 (±H-benzyI-4-[2-(l-benzyloxy^'al^nyl-4-benzyloxy)succinyI)]-7-[2.(^^^ 

ethyri-3/4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-benzyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[2-(4- 

cyanothiophenol)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine.2^-dione, 
l-isopropyl-4.(3^thoxy-l-methyI-3^xo-l-propyl)-7-P^^^^^ 

10 dihydio-lH-l,4-benzodiazepine-2,5-dione, 

l.isopropyI-4.(3.ethoxy.l-phenyI-3-oxo-l-propyl)-7-[2-(4^yanothiophenol)-l^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-^butoxy-4-benzyic,xy)succinyl)]-7-[2-(4<^^^^ 

3 4Hjihydro-IH-l,4-benzodiazepine-2^-dione, 
15 (±)-^isopropyl-4-[2-(l-be^zyIoxyglydnyl-4-benzyIoxy)succM^^ 
l-ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione. 
(±M-isopropyl-4-[2-(l-benzyloxyvalinyl-4Wyloxy)sucdnyl)]-7.^^^^^^ 

l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±).l-isopropyI-4-[2-(l-benzyloxyphenyralanyl-4-benzyloxy)succmyl)]-7-[2-(4- 

20 cyanothiophenc»l)-l-ethyl]-34-dihyd«»-lH-l,4-benzodiazepine-2,5-dione, 
l-methyl-4-(3^thoxy-l-methyl-3-oxc,-l-propyl)-7-[4.[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-bufyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

l.n.ethyl-4-{3-ethoxy-l-phenyl-3-c,xo-l-propyI)-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butj'l]-3,4-dihydro-lH-l,4-benzodlazepine-2>dion^^ 

25 {±)-l-methyI-4-[2-{l-f-butoxv-4-benzylc.xy)succinyl)]-7-[4-[2-(N-Doc)amino-6- 

methylpyrimidine-4-yII-4-«,xa-l-butyl]-3,4-dihydro-lH-1.4-benzodlazepine-2^-dione, 
(±).l-methyl-4-[2-(l-benzyI«xyglydnyl-4-benzyIoxy)sucdnyl)]-7-[4.I2-(N-Boc)am.no-6- 
methylpyrimldine^-ylH-oxa-l-butyl]-3,4-dihydrcvlH-l,4-benzodiazepine-2^-di 
(±).l.methyM-[2-{l-benzyloxy%'alinyl-4^enzyloxy)suainyl)]-7-[4-[2-(N-Boc)amino-6- 

30 methyIpyrimidine^-yl]-4-oxa-l-butyl]-3.4-d[hydro-lH-l,4-benzodiazepine-2^-dione, 

(±H-methyM-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyI)]-744-[2-(N-Boc)amino- 
6-methylpyrimidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-phen'yI-4-(3-ethoxv-l-methyl-3-.)xo-l-propyl)-7-[4-[2-(N-Boc)amino-6- 
nielhylpyrimfdine-4-yl]-4-oxa-l-butyI]-3,4-dihydrc,-lH-l,4-benzodiazepine-2^-dione, 

35 l-phenyl-4-(3-ethoxy-l-phenyI-3-oxc.-l -pr()pyI)-7-[4-[2-{N-Boc)ainino-6- 

methyIpyrimidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro.lH.l,4-benzodiazepine-2^-dione, 

(±H-phenyl-4-[2-(l-t-buU.xy-4-benzyloxy)sucdnyI)]-7-[4-[2-(N-Boc)ainino-6- 
methyIpyrimidlne^-yl]-4-oxa-l-butyl]-3,4^ihydro-lH-l,4-benzodiazeplne-23-dione, 
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(±)-l-phenyM-[2-(l-benzyloxyglycinyM-ben2yIoxy)sucdnyI)].7-[4-[2-(N-Boc)aminO'6- 
methylpyrimidine-4-y]]-4-oxa-l-butyl]-3/4-dihydro-lH-l,4-benzodiazepine-2,5-^ 
<±)-l-phenyl-4-[2-(l-benzyloxyvaIinyI-4-benzyl()xy)succinyI)]-7-(4-I2-(N-Boc)a 
methyJpyrimidine-4-yl]-4H)xa-l-butyl]-3,4-dihydru-lH-l,4-benzodiazepine-2^-dw^ 
5 (±)-l.phenyi-4-I2-(l-benzyloxyphenylaIanyM-benzyloxy)succinyl)]-7-I4-[2-{N-Boc)am 
6-methylpyiimidine-4-yl]-4K)xa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,^^^ 
l-benzyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[4-[2.(N-Boc)amino-6- 
methylpyrjmidine-4-yl]-4H)xa-l-butyI]-3,4-dihydro-lH-l,4-benzodiazepine-^^^ 
l-benzyW-(3-€thoxy-l-phenyN3-oxo-l-propyl)-7.[4-[2-(N-Boc)amino-6- 

10 methylpyrimidine-4-yI]-4-oxa-l-butyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-benzyl-4-[2-(l-f-butoxy-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methylpynmidine-4-yl]-4-oxa-1-butyl)-3,4-dihydro-lH-l,4-benzodiazepine-2>dione^ 
(±)-l-benzyl-4-[2-(l-benzyloxyglycinyl-4-ben2yloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methyIpyrimldine-4-yl)-4-()xa-l-biityI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dio^ 

15 (±)-l-benzyJ-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[4-[2KN-Boc)amino^^ 
methylpyrimidine-4-yl]-4-uxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-benzyl-4-[2-(l-benzyloxyphenyIalanyl-4-benzyloxy)sucdnyI)]-7-[4-[2-(N-Boc)amin^ 
6-methylpyrimidine-4-y1]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-di^^ 
l-isopropyI-4-(3-ethoxy-l-methyl-3-oxo-l-pn)pyl)-7-[4-[2-(N-Boc)amino-6- 

20 methylpyrimidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzod!azepine-2,5-dion 
l-isopropyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4H)xa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dion^^ 
(±)-l-is()propyI-4-[2-(l-^butoxy-4-benzyloxy)succinyI)]-7--[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-t)xa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

25 (±).l-isupropyI-4-[2-{l-ben2yloxyglycinyI-4-benzyloxy)succinyI)]-7-[4-[2-(N-Boc)amin^ 
methylpyrimidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodia2epine-23-dione, 
(±)-l-isopropyl-4-[2-(l-ben2yloxyphenylalanyl-4-benzyloxy)succinyI)]'-7-[4-[2-(N- 

30 Boc)amino-6-methylpyrimidine-4-yl]-4-oxaO-butyl]-3,4-dihydro-lH-l,4-benzodiazepine- 
2^-dione, 

l-methyI-4-(3-ethoxyO-methyI-3-oxc)-l-propyI)-7-[5-[2-(N-Boc)aminopyridine-3-yl]-^^ 
oxa-l-pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
l-methy!-4-{3-ethoxy-^phenyl-3-oxo-^-propyI)-7-[5-I2-(N-Boc)aminopyri 
35 oxa-l-pentyl]-3,4-dihydri)-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-methyl-4-[2-(l-*-butoxy-4-benzyl()xy)succinyl)]-7-[5-[2-(N-Boc)aininopyridine-3-yl]- 
5-oxa-l-pentyl]-3,4-dihydro-lH-l,4-benzt)diazepine-2,5-dione, 
(±)-l-methyl-4-[2-(l-benzyli>xyglycinyl-4-benzyloxy)succinyl)]-7-[5-[2-{N- 
B<K)aminopyridine-3-yl]-5-oxa-l-pentyl]0,4-dihydrivlH-l,4-benzodiazepine-2,5^^ 
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(±).l-niethyI-4-[2-(l-benzyloxyvaIinyl-4-ben2yloxy)succmyl)]-7-[5-[2-(N 

Boc)ainlnopyridine-3-yl]-5K,xa-l.pentyl]-34-dihydro-l^^^^^^^ 
(±H-inethyl^l2.(l-benzyloxyphenylalanyl-4-ben2yloxy)succinyl)]-7-[5-[2-(N- 

B^c)anunopyridine-3.yl]-5-oxa-l-penfylI-3,^^^^^^^ 
5 l-phenyM-(3-ethoxy-l-methyl-3K)xo-l-propyI)-7-[5-I2-^^^^^ 
oxa-l-pentyll-3,4-dihydro-lH-l,4-benzodiazepine-23-dionfe, 

l-phenyl-4.(3^thoxy-l-phenyl-3-oxo-l-propylV7-p^^^^^^ 
l-pentyI]-3^-daiydro-lH-l,4-benzodia2epine-2^-dione, 

(±H-phenyl-4-I2-(l-^butoxy^-benzyloxy)succiny^ 
10 oxa-l-pentyl>3,4-dihydro-lH-l,4-benzodiazepme-2^-dione, 

(±).l-phenyl-^[2-(14)enzyloxygIycinyl^benzyloxy)sucdnyl)]-7-[5-t2-(N- 

B^c)ammopyridine-3-yl]-5-oxa-l.pentyl]-3,4-dmydro^^ 
(±).l-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succmyl)]-7-[5-[2-{N- 

B'oc)ar«mopyridine-3-yll-5-oxa-l-pentyl]-34-dihydro4H-l,4-ben^^^ 
15 (4-H-phenyl-4-[2-(l-benzyloxyphenylaIanyI-4-ben2yIoxy)succinyl)].7-[5-[2-{N- 

Boc)aminopyridine-3-yl]-5-oxa-l-pentyl]-3,4-dihydro-lH-l,4-ben^^^ 
l-benzyM-(3^thoxy-l-methyl-3-oxo-I-propyl)-7-[5-[2.(^^^^ 
l.pentyl]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
l.benzyl-4-(3^lhoxy-l-phenyl-3K,xo-l-propyI)-7-[5-[2-(N-^^^^^ 

20 l.pentyl]-3,4-dihydro-lH-I,4-benzodiazepine-2^-dione, 

(±H-benzyl-4-[2-(W-butoxy-4-benzyloxy)succmyl)]-7-[5-[2-(N^^^^ 
oxa-l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(+)-l-benzyl-4-[2-(l-benzyloxyglycfnyl-4-benzyloxy)succinyI)]-7-t5-[2-(N- 
Boc)aminopyridme-3-yl]-5-oxa-l-pentyl]-3,4-dihydrc>lH-l,4-benzod.'azepine-2^^^^^^ 

25 (±)-l-benzyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)l-7-[5-[2-(N- 

Boc)ammopyrldine-3-yI]-5-oxa-l-pentyI]-3,4-dihydro-lH-l,4Wodiazepine-^^^^^ 
(±H-benzvl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)l-7-[5-[2-(N- 
Boc)aminopyridine-3-yI]-5-oxa-l-penlyl]-3,4-dihydro-lH-l,4-benzodiazepin^^^^^ 
l-isopropyl-4-{3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5-[2-(N-Boc)aminopyridine-3-yl]-5- 

30 oxa-l-pentyI]-3,4-dihydro-lH-l,4-benzodlazepine-2,5-dione, 
l-isopropyl-4-(3^.hoxy-l-phenyI-3-oxo-l-propyl)-7-[H2-(^^^ 
oxa.l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-isopropyI-4-[2-{l-t-butoxy-4-ben2yIoxy)succinyl)]-7-[5-[2-(N-Boc)aminopyridine.3- 

yll-5-oxa-l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
35 (±)-l.isopropyI-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)siicctnyl)]-7-[5-[2-(N- 

Boc)ammopyridine-3-yl]-5-oxa-l-pentyl]-3,4-dihydro-lH-l,4-ben20diazepine-2^-dione, 

(±)-l-^sop^opyl-4-[2-(l-benzyioxy^'aHnyl-4-benzyloxy)succinyl)]-7-[5-[2-(N- 

Boc)aminopyridine-3-yl]-5-<.xa-l-penlyl]-3,4-dihydro-lH-l,4-benzodiazeplne-2^^ 
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(±)-l-isopropyl-4-[2-(l-ben2yloxyphenyIalanyl-4-ben2yloxy)5UCcinyI)]-7-[5-[2-(N- 

Boc)aminopyridine-3-yl]-5-oxa-l-pentyl].3,4-dihydro.lH-l,4-benzodia2epine-2^-di 

(±)-l-methyI-3-phenyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-[5-(N-Boc)-ainino-l- 

pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
5 (±)-l-inethyI-3-phenyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[5-(N-Boc)-ainino-l- 
pentyl]-3,4-dihydro-lH-l/4-ben2odiazepine-2^-dione, 

(±)-l-methyl-3-phenyI-4-[2-(l-<-butoxy-4-benzyloxy)succinyI)]-7-[5-(N-Boc)-amino-l- 
penlyI]-3,4-dibydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-3-phenyI-4-[2-(l-benzyioxyglycinyI-4-benzyloxy)sucdnyI)]-7-[5-(N-Boc)- 
10 amino-l-pentyl]-3,4-d!hydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-methyl-3-phenyl-4-[2-(l-benzyIoxyvaIinyM-ben2yloxy)succinyl)]-7-[5-(N-Boc)- 
amino-l-pentyI]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-rnethyl-3-phenyl-4-(2-{l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[5-(N- 
Boc)-amino-l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 (±)-l,3-diphenyl-4-{3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l-pent^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l>diphenyl-4-(3-ethoxy-l-phenyI-3H)xt)-l-propyl)-7-[5-(N-Boc)-amino-l-pentyI]-^^^ 
dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l>diphenyl-4-[2-(l-^butoxy-4-ben2yloxy)succinyI)]-7-[5-(N-Boc)-amino-l-pentyl] 
20 dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l,3-diphenyl-4-[2-(l-ben2yloxygIycinyl-4-ben2yloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
pentyl]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l,3-diphenyl-4-[2-(l-ben2yloxyvalinyl-4-ben2yioxy)succinyI)]-7-[5-(N-Boc)-amin^ 
pen ty 1 ]-3,4-d ihyd ro-1 H- 1,4-benzod iazepi ne-2,5-d ione, 
25 (±)-l,3-diphenyl-4-I2-(l-benzyloxyphenylaIanyl-4-benzyloxy)succinyI)]-7-[5-(N-Boc)- 
amino-l-pentyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
(±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-methy!-3H>xo-l-propyl)-7-[5-{N-Boc)-amino-l- 
pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-t)xo-l-propyl)-7-[5-(N-Boc)-amino-l- 
30 pentyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-ben2yl-3-phenyl-4-[2-(l-f-butc)xy-4-benzyloxy)succinyl)]-7-[5-(N-Boc)'amino-l- 
pentyI]-3,4-dihydro-lH-l,4-ben20dia2epine-2,5-dione, 

(±)-l-ben2yI-3-phenyl-4-[2-(l-ben2yIoxyglycinyM-benzyloxy)succinyl)]-7-[5-(N-Boc}- 
annino-l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
35 (±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)- 
amino-l-pentyI]-3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyI-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)- 
amino-l-pentyn-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
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(±)-l-isopropyI-3-phenyI-4-{3^thoxy-l-mefhy|.3-oxo-l-propyl)-7.[5-(N-Boc)-ammo-l- 
pentyl]-3,4-dihydro-lH-l>4-benzodiazepine-2^-dione, 

(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amlno-l- 

pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 
5 (±)-l.isopropyl-3-phenyl-4-I2<l-t-butoxy-4-ben2yloxy)succinyl)]-745-{N-Boc)^niino-l^ 

pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-isopropyl-3-phenyl-4-(2-(l-ben2yIoxygIycinyl-4-benzyIoxy)succinyl)l-^^^^ 

amino-l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

(±).l.isoprDpyI-3-phenyl-4-[2-(l-benzyloxyvalinyI-4-benzyIoxy)sucdnyl)]-7-^ 

10 ainino-l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

(±)-l-isopropyl-3-phenyl-4.[2-(l-benzyloxyphenylaIanyl-4-benzyIoxy)sucdnyI)]-^^^^^ 

Boc)-amino-l-pentyl]-3,4-dihydro.lH.l,4-benzodiazepine-2^-dione, 
(±)-l-methyI-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[5-cyano-l-pentyI]-3,4- 

dihydro-lH-l,4-benzodiazepine-2^ione, 
15 (±>-l-methyI-3-phenyI-4-(3-ethoxy-l-phenyl-3-t)xo-l-propyl)-7-[5-cyano-l-pentyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2^dione, 

(±)-l-melhyl-3-phenyl-4-[2-(l-^butoxy-4-benzyloxy)succinyl)l-7-[5<yano-l-pentyn 
dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-methyI-3-phenyl-4-[2-(l-benzyloxyglycinyI-4-benzyIoxy)sucdnyl)l-7-[5-(yano-l- 

20 pentyl]-3,4-dihydro-lH-l,4-benzodiazepme-2^-dfone, 

{±)-l-melhyI-3-phenyI-4-[2-(I-benzyloxy\'alinyl-4-benzyloxy)succinyl)]-7-[5-cyano-l- 

pentyll-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 

(±)-l-methyI-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[5-cyano- 

l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 (±)-l,3-diphenyl-4-(3-ethoxy-l-inethyl-3-oxu-l-propyl)-7-[5-cyano-l-pentyl]-3,4-dihydro- 

lH-l,4-benzodiazepine-2^-dione, 

(±)-l^-diphenyl-4-(3-ethaxy-l-phenyI-3-oxo-l-prapyI)-7-[5-cyano-l-pentylI-3,4-dihydro- 
lH-l,4-benzodiazepine-2^-dione, 

(±)-l>diphenyI-442.(l-*-butoxy-4.ben2yloxy)succlnyl)l-7-[5<yano-l-pentyll-3,4-dihydro- 

30 lH-l/4-benzodiazepine-2^-dione, 

(±)-l>diphenyM42-{l-benzylowgIycinyI-4-benzyloxy)sucdnyl)]-7-(5-cyano-l-pentyll- 

3,4-dihydro-lH-l,4-benzodfazepine-2^-dione, 

(±)-l,3-diphenyl-4-[2-(l-benzyloxyvalinyI-4-benzyloxy)succinyl)I-7-[5-cyano-l-pentyl]-3,4- 

dihydro-lH-l,4-benzodia2epine-2,5-dione, 
35 (±)-l,3-diphenyl-4-[2-(l-benzyIoxyphenylalanyl-4-benzyloxy)sucdnyl)]-7-[5-cyano-l- 

pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-benzyl-3-phenyl-4-(3-ethow-l-methyl-3-oxt)-l-propyI)-7-(5-cyano-l-pentyl]-3,4- 
dfhydro-lH-l,4-benzodiazepine-2^-diane, 
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(±)-l-benzyI-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-cyano-l-pentyI-3,4- 
dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-benzyI-3-phenyl-4-[2-(l-^butoxy-4-ben2yloxy)succiny!)]-7-[5-cyano-l.pentyI]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 
5 (±)-l-ben2yl-3-phenyI-4-[2-(l-ben2yIoxyglycinyM-benzyloxy)succinyl)]-7-[5Kyano-l- 
pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-ben2yl-3-phenyl-4-[2-(l-benzyloxyvaIinyI-4-ben2yIoxy)succinyI)]-7-[5-cyano-l- 
penty l]-3,4-d ihyd ro-1 H-1 ,4 -ben zod iazepine-2^-d i one, 

{±)-l-ben2yN3-phenyI-4-[2-{l-benzyloxyphenylalanyI-4-benzyloxy)succinyl)]-7-I5-cyano-l- 
10 pentyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyI-4-(3-ethoxy-l-methyI-3-oxo-l-propyI)-7-[5-cyano-l-pentyl]-3,4- 

dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l^phenyl-3-oxo-l-propyl)-7-[5-cyano-l-pentyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 (±)-l-isopropyl-3-phenyM-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-[5-cyano-l-pentyI]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-I2-(l-benzyloxyglycinyl-4-benzy1oxy)sucdnyl)]-7-[5-cyano-l- 
pen tyI]-3,4-d ihyd ro-lH-l,4-benzodiazepine-2^-dione, 

{±)-l-isopropyl-3-phenyI-4-[2-(l-benzyloxyvalinyI-4-benzyloxy)succinyI)]-7-I5-cyano-l- 
20 pen tyl]-3,4-d ihyd ro-1 H-1 ,4-ben2od iazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyloxyphenylaianyl-4-ben2yIoxy)succinyl)]-7-[5- 
cyano-l-pentyl]-3,4-dihydro-lH-l,4-ben2odiazepine-23-dione, 

(±)-l-methyl-3-phenyI-4-(3-ethoxy-l-methyI-3-oxo-l-propyI)-7-[2-(3-cyanophenyl)-l- 
ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 (±)-l-methyl-3-phenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[2-(3-cyanophenyl)-l- 
ethyi]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-methyI-3-phenyI-4-[2-(l-/-buloxy-4-benzyloxy)succinyl)]-7-[2-(3-cyanophenyI)-l- 
ethyI]-3/4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

{±)rl-methyl-3-phenyN4-[2-(l-benzyloxyglycinyI-4-benzyIoxy)succinyl)]-7-[2-{3- 
30 cyanophenyI)-l-ethyI]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-methyI-3-phenyl-4-[2-(l-benzyl()xyvaIinyI-4-ben2yloxy)succinyI)]-7-[2-(3- 
cyanophenyI)-l-ethy!]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
(±)-l-methyl-3-phenyl-4-[2-(l-ben2yloxyphenylalanyl-4-ben2yloxy)succinyI)]-7-[2-(3- 
cyanophenyl)-l-ethyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
35 {±)-l,3-diphenyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[2-(3-cyanophenyl)-l-ethyI]-3,4- 
dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l,3-diphenyM-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[2-(3-cyanophenyI)-l-ethyl]-3,4- 
dihydro-lH-l,4-benzodia2epine-2,5-dione, 
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(±H,3KJiphenyl-4-[2-(l-^butoxy-4-benzyloxy)succmyI)l-7-[2K3<yanophenyl)-l^ 

(iH^-diphenyI-4-[2-(l-benzyloxyglydnyl-4-benzyloxy)succinyl)] 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
5 (±)-U-diphenyl-4-[2Kl-benzyloxyvaIinyl-4-benzyloxy)suc^^^^^^ 
ethyll-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

{±)-U-diphenyI-4-[2-(l-benzyloxyphenylalanyl-4-benzyIoxy)succinyl)l-7-[2-{3- 

cyanophenyl)-l-ethyl]-3,4-dihydro-lH-l,4-ben2odlazepine-23-dione, 

{±H-benzyl-3-phenyl-4-{3-ethoxy-l.methyl-3.oxo-l-propylW^^^^ 

10 ethyl]^^-dihydro-lH-l>4-benzodiazepine-2^-dione, 

(±H-benzyI-3-phenyl-4K3-ethoxy-l-phenyI.3^xo.l-propylK.[2K3^^ 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±H-benzyl-3-phenyl-4-[2-(l-^butoxy-4-benzyloxy)succinyI)]-7^^^^^ 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

15 (±)-l-benzyI-3-phenyl-4-[2-(l-benzyloxygIycinyl-4-benzyloxy)succinyl)l-7-[2-{3- 
cyanophenyl)-l-ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^dione, 
(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyvaiinyl-4-benzyloxy)sucdnyl)I-7-[2-{3- 

cyanophenyl)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 
(±)-l-benzyl-3-phenyl-4-I2-(^benzyloxyphenylalanyl-4^benzyIoxy)succinyl)^7-[2.(3- 

20 cyanophenyl).l.ethyI]-3,4-dihydro-lH-l,4-ben2odiazepine-23-dione, 
(±H-isopropyr-3-phenyI-4K3-ethoxy-l-methyI-3-oxo-l-propyl)-7-P^^^ 
ethyl]-3,4-dihydro-lH-1.4-benzodiazepine-2^-dione, 

(±H-isopropyI-3-phenyI-4-{3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-t2-(3-cyanophenyl)-l- 

ethyl]-3,4-dihydro-lH-I,4-benzodiazepine-23-dione, 
25 (±)-l-isopropyI-3-phenyI-4-[2-{l-i-butoxy-4-benzyloxy)succinyI)]-7-t2-{3-cyanophenyl)-l- 

ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-[2-{l-benzyloxyglycinyl-4-benzyIoxy)succinyI)l-7-[2-(3- 
cyanophenyl)-l-ethyll-3,4-dihydro-lH-l,4-benzodiazepine-2^dione, 
(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyloxyvaIinyl-4-benzyloxy)succmyl)]-7-[2-(3- 
30 cyanophenylH-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2A<lione, 

(±H-isopropyI-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyI)]-7-l2-(3. 

cyanophenyl)-l-ethyl].3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±H-methyl-3-phenyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyl-3-ainine]-3,4-d.hydro-lH-l,4-benzodiazepine-2,5-dione, 
35 (±)-i-methyI-3-phenyl-4-(3-ethc)xy-l-phenyl-3-oxo-l-propyl)-7-[N-[2-(N-Boc)- 

aininoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^dione, 

{±)-l-methyl-3-phenyl-4-[2-(l-f-butoxy-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 

aminoethane]-3-keto-l-propyl-3-amine]-3,4.dihydro-lH-l,4-benzodiazepine-2>dione, 
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(±)-l-methyl-3-phenyi-4-[2-(l-benzyloxygIycinyM-benzyloxy)succinyI)]-7-[N-[2-(N^^^ 
aminoethane]-3-keto-l-propyI-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine'2,5-dione, 
(±)-l-methyl-3-phenyl-4-[2-(l-benzyIoxyvalinyI-4-benzyIoxy)succinyl)]-7.[N-[2-(^^ 
aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzx)diazepine-2^5-dio^^^ 
5 (±)-l.methyl-3-phenyM-[2Kl-benzyloxyphenylaIanyI-4-ben2yloxy)sucdnyl)]-7-IN-[2-(N- 
Boc)-aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-14-ben2odiazepine-2,5- 
dione, 

(±)-l,3-diphenyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-[N-[2-{N-Boc)-aminoethane]-3- 
keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

10 (±).l,3-diphenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[N-[2-(N-Boc)-aminoethane]-3- 
keto-l-propyI-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l>diphenyN4-[2-(l-Nbutoxy-4-benzyloxy)succinyI)]-7-[N-[2-(N-Boc)-aminoethane]-3- 
keto-l-propyl-3-annine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l>diphenyl-4-[2-(l-benzyloxygiycinyM-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 

15 aminoethane]-3-keto-l-propyl-3-amine]-wV-dihydro-lH-l,4-benzodiatepine-2,5-dione, 
(±)-13-diphenyl-4-[2-(l-ben2yloxyvalinyM-benzyloxy)succinyl)]-7-[N-[2^(N-Boc)- 
aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l>diphenyl-4-[2.(l-benzyloxyphenylalanyM-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyI-3-amine]-3,4sJihydro-lH-l,4-benzodiazepine-2,5-dione, 

20 (±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-[N-[2-(N-Boc)- 

aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-benzyI-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-benzyl-3-phenyl-4-[2-(l-Nbutoxy-4-benzyloxy)succiny])]-7-[N-[2-(N-Boc)- 

25 amin(>ethane]-3-keti>-l-propyl-3-amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-d 

(±)-1-benzyl-3-pheny!-4-I2-(l-benzyloxyglycinyl-4-ben2yloxy)succinyl)]-7-[N-[2-{N-Boc)- 
amini>ethane]-3-ket()-l-pn)pyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-d 
(±)-l-benzyI-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

30 (±)-l-benzy!-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[N-[2-(N- 
Boc)-aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5- 
dione, 

(±)-l-isopropyl-3-phenyl-4-(3-ethi)xy-l-methyl-3-oxo-l -propyl)- 7--[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-prupyI-3-amine]'3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
35 (±)-l-isDpropyI-3-phenyl-4-(3-ethc)xy-l-phenyl-3-oxo-l-propyl)-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydrc)-lH-l,4-ben2odia2epine-2,^^ 
(±)-l-isopropyl-3-phenyM-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-tN-[2-(N-Boc)- 
amini^thane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione 



193 



pCr/US92/08788 

WO 93/08174 

(+).l-fsopropyI-3-phenyl-4-t2-(l.benzyloxyglycinyM-benzyloxy)succinyl)]-7-tN-[2-a^^ 
Boc)^minoethanel-3-keto^l-propyl-3^mme]-3,4-dihydro-lH-l^^^^^^ 

dione, 

{±H-isopropyl-3-phenyl-4-[2-{l-ben2yloxy%'alinyl-4-benzyloxy)sucdnyl)]-7-[N-[2-(N- 
5 BocHm.noethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH.l,4-benzodiazepine.2^ 

dione, 

{±)-l-isopropyl-3-phenyI-4.[2-(l-benzyIoxyphenylalanyl-4-benzyloxy)succinyl)]-^^^^ 
(N.Boc)-aminoethane]-3-keto-l.propyl-3-amfnel.3,4-dihydro-lH.^^^^ 

dione, 

10 (±)-l-methyW-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[^^^^^ 
BocH-piperi2ine]l-34-aihydro-IH-l,4-benzodia2epine-2^-dione, 
(±H-methyl-3-phenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[3-keto-^ 
Boc)-l-piperi2ine]l-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±H-methyl-3-phenyl-4-[2-{l-e-butt,xy-4-benzyloxy)succmyl)]-7-[3-keto-l-propyl-3-[4-(N- 

15 BocH-piperizine]]-3,4-dfhydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-methyI-3-phenyI-4-[2-{l-benzyIoxygIycmyl-4-benzyloxy)succinyI)l-7-[3-keto-l- 
propyl-3-[4-{N-Boc)-l-piperizine]]-3,4-dihydra-lH-l,4-ben2odiazeptne-2^-dione, 
(±)-l-methyl-3-phenyl-4-[2-(l-benzyloxyx'alinyI-4.benzyloxy)succinyI)]-7-[3-keto-l- 
propyl-3-[4-(N-Boc)-l-piperizinell^.4-dihydro-lH-M-benzodiazepine-2^-dione, 

20 (±)-l-methyl-3-phenyl-4-[2-(l-benzyloxyphenylaIanyl-4.beruyloxy)succmyI)]-743-te^^^^ 
propyl-3.[4-(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l>diphenyl-4-(3^thoxy-l-methyl-3-oxo-l-propyl)-7-[3-keto-l-propyl-3-r4-(N-Boc)-l- 

piperi2inel]-3,4-dlhydro-lH-l,4-benzodiazepine-23-dione, 

(±)-l>diphenyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[3-keto-l-propyl-3-[4-(N-Boc)-l- 

25 piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l,3-diphenyl-4-[2-(l-{-butoxy-4-benzyloxy)succinyl)]-7-[3-keto-l-propyl-3-[4-(N-Boc)- 

l-piperizineI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l>diphenyl-4-[2-(l-benzyloxyglydnyl-4-benzyIoxy)succinyI)]-7-[3-keto-l-propyl-3-^^^ 

(N-Boc)-l-piperizine]l-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dlone, 
30 (±)-U-diphenyl-4-[2-(l-benzyIoxy\'alinyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propyl-3-[4- 
(N-Boc)-l-pipe""ne]J-3,4-dihydrti-lH-l,4-benzodiazepine-2^ione, 
(±)-I^-diphenyl-4-[2-(l-benzyloxyphenyIaIanyI-4-benzyloxy)succinyl)]-7-[3-keto-l- 
propyl-3-[4-(N-Boc)-l-piperizine]l-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 
(±H-benzyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-l3-keto-l-propyl-3-[4-(N- 

35 Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyI-3-phenyI-4-(3-ethc.xy-l-phenyl-3-oxo-l-propyl)-7-[3-keto-l-propyl-3-[4-(N- 

Boc)-l-piperizine]]-3.4-dihydrt>-lH-l,4-benzodiazepine-2>dione, 

(±H-benzyl-3-phenyl-4-[2-(l-f-butoxy-4-benzyloxy)succlnyl)]-7-[3-keto-l-propyl-3-[4-(N- 
Boc)-l-piperizine]]-3.4-dihydro-lH-l,4-benzodiazepine-2>dione, 
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(±)-l-benzyl-3-phenyI-4-[2-(l-benzyIoxygIycinyI-4-benzyloxy)succinyl)J-7-[3-keto-^ 
propyl-3-l4-(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
(±)-l-benzyl-3-phenyl-4-[2-(l-ben2yJoxyvaliny)-4-benzyloxy)succinyl)]-7-[3-keto-l-propyl- 
3-[4-{N-Boc>-l-piperi2ine]]-3,4-d ihydro-1 H-1 ,4-benzodiazepine-23-dione, 
5 (±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyphenylalanyM-benzyloxy)succinyl)]-7-[3-keto-l- 
propyl-3-[4-(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 
(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[3-keto-l-propyl-3-[4- 
(N-Boc)-l-piperizine]]-3,4-dihydrc>lH-l,4-benzodiazepine-2,5-dione/ 
(±)-l-isopropyI-3-phenyl-4-(3-ethoxy-l-phenyJ-3-oxo-l-propyl)-7-[3-keto-l-propyl-3-[4- 
10 (N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-isopropyJ-3-phenyl-4-[2-(l-Nbutoxy-4-benzyJoxy)succinyI)]-7-[3-keto-l-propyl-3-[4- 
(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyI-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-ben2yIoxy)sucdnyI)]-7-[3-keto-l- 
propyl-3-[4-(N-Bi)c)-l-piperizine]I-3/4-dihydro-lH-l,4-benzodia2epine-2/5-dione, 
15 (±)-l-isopropyl-3-phenyl-4-[2-(l-benzyl()xyvalinyJ-4-benzyloxy)succinyJ)]-7-[3-keto-l- 
propyI-3-[4-(N-Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropyl-3-phenyI-4-[2-(l-benzyIoxyphenylalanyI-4-ben2yloxy)succinyl)]-7-[3-keto- 
l-propyl-3-[4-(N-Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-methy!-3-oxo-l-propylj-7-t2-[2-(N- 
20 Boc)aminoethanethioI]-l-ethyI]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxivl -propyl)- 7-[2-[2-(N- 
Boc)aminoethanethioI]-l-ethyl]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
(±)-l-methyl-3-phenyl-4-[2-(l-^butoxy-4-ben2yU)xy)succinyI)]'7-I2-[2-(N- 
Boc)aminoethanethiol)-l-ethyl]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
25 (±)-l-methyl-3-phenyl-4-[2-(1-ben2yioxyglycinyl-4-benzyloxy)succinyI)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyI]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
(±)-l-methyI-3-phenyl-4-[2-{l-ben2yioxyvalinyl-4-ben2yloxy)succinyI)]-7-[2-[2-(N- 
Boc)aminoethanethi()I]-l-ethyl]-3,4-dihydr{)-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-methyl-3-phenyl-4-[2-(l-ben2yit>xyphenyIalanyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
30 Boc)aminoethanethioI}-l-ethyI]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
(±M,3-diphenyl-4-(3-ethoxy-l-methyl-3-()xt)-l-propyI)-7-[2-[2-(N- 
Boc)aminoethanethioi]-l-ethyl)'3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
(±)-13-diphenyI-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[2-[2-(N-Boc)aminoethanet^^ 
l-ethyl]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
35 (±)-l^-diphenyl-4-I2-(l-Nbutoxy-4-ben2yl()xy)succjnyl)]-7.[2-I2-(N- 

Boc)aminoethanethiol]-l-ethyl]-3,4-dihydr()-lH-l,4-ben2udia2epine-2,5-dione, 

(±)-l,3-diphenyl-4-I2-(l-ben2yIi)xyglycinyI-4-ben2ylt)xy)succinyl)]-7-[2-[2-(N- 

Boc)aminoethanethiol]-l-ethyl]-3,4-dihydr()-lH-l,4-ben2odiazepine-2,5-dione, 
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(±)-l^iphenyI-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-742-[2-(N- 
Boc)aininoethanethiol]-l-ethyll-3.4-d.hydro-lH-l,4-benzodiazepine-2>dione, 
(±)-l>diphenyl-4-[2-(l-benzyloxyphenylalanyl-4-ben2yloxy)succinyI)]-7-[2-I2-{N- 
Boc)am.noethanethiol]-l-ethyll-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
5 (±)-l.benzyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7.[2-[2-(N- 

Boc)aminoethanethiol]-l-ethyr]-3,4-dihydro-lH-l,4-benzodia2eplne.2,5-dione, 
(±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[2-[2-(N- 
Boc)ammoethanethiol]-l-ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±H-benzyl-3-phenyM-[2Kl-t-butoxy-4-benzyIoxy)succmyI)l-7-[2-(2-(N- 

10 Boc)aininoethanethioll-l-efhyl]^,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

(±)-l-benzyl-3-phenyl-4-[2-(l-benzyIoxyglydnyI-4-benzyloxy)sucdnyl)]-7-[2-[2-(N- 
Boc)aminoethanethfol]-l-ethyl]-3.4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyI)]-7-[2-[2-{N- 
Boc)aminoethanethiolI-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

15 (±)-l-benzyl-3-phenyl-4-[2-{l-benzyloxyphenylalanyl-4-benzyIoxy)succinyl)l-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropyl-3-phenyl-4-{3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-[2-(N- 
Boc)aminoethanethioll-I-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyI-3-phenyl-4-(3-ethoxy-l-phenyi-3-oxo-l-propyl)-7-[2-[2-(N- 

20 Boc)aminoethanelhioll.l-ethyl]-3,4-dihydro-lH-l,4.ben2odiazepine-2,5-dione, 
(±)-l-isopropyl-3-phenyl-4-[2-(l-f-butoxy-4-benzyIoxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(+)-l-isopropyI-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[2-[2-{N- 
Boc)aminoethanethiol]-l-ethylI-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

25 (±)-l-isopropyl-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succiiiyl)I-7-[2-[2-(N- 
Boc)aminoethanethioI]-l-ethyl]-3,4-dihydro-lH-1.4-benzodiazepine-2,5-dione, 
(±)-l-isopropyl-3-phenyl-4-[2-(l-benzylaxyphenyIalanyI-4-benzyloxy)succinyI)l-7-[2-[2- 
(N-Boc)aminoefhanethiol]-l-ethyI]-3,4-dihydri>-lH-l,4-benzodiazepine-2^-dione, 
(±H-methyl-3-phenyl-4-(3-ethoxy-l-inethyI-3-oxt>-l-p.ropyl)-7-[2-(4-cyanothiophenolH 

30 ethyl]-3,4-dihydro-lH-l,4-benzodrazepine-2^-dione, 

(±H-inethyl-3-phenyI-4-{3-ethoxy-I-phenyl-3-oxo-l-propyl)-7-[2-(4-cyanothiophenol)-l 

ethyI]-34-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-3-phenyl-4-[2-(l-t-butoxy-4-benzyloxy)succinyl)l-7-[2-{4-cyanothiophenol)-l 

ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
35 (±)-l-methyl-3-phenyl-4-[2-(l-benzylc)xyglycinyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenol)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^ione, 
{±)-l-methyI-3-phenyl-4-[2-(l-benzyIoxyvalinyI-4-benzyloxy)succlnyl)]-7-[2-(4- 
cyanothiophenol)-l-ethyl]-3.4-dihydro-lH-l,4-benzodiazepine-2^dione, 
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(±)-l-methyI-3-phenyl-4-[2-(l-benzyloxyphenylalanyM-ben2yloxy)suCCinyI)].7-I2-(4- 

cyanothiophenol)-l-ethyll-3,4-dihydro-lH-l,4-benzodiazepine-2^dione, 

(±)-U-diphenyl-4-(3-ethoxy-l-methyI-3-tixo-l-propyl)-7-[2-(4.cyanothiophenol)-l- 

ethyl]-3,4-dihydro-l H-1 ,4-benzodiazepine-23-dione, 
5 (±)-l>diphenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[2-(4-cyanothiophenol)-l- 

ethyH-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-U-diphenyl-4-[2-(l-t-butoxy-4-benzyloxy)succinyl)]-7-[2-(4-cyanothiophenol)-l- 

ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-U-diphenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[2-(4- 

10 cyanothiophenoI)-l-ethyl]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
(±)-l,3-diphenyl-4-[2-(l-benzyloxyvalinyI-4-benzyloxy)succinyl)]-7-(2-(4- 
cyanothiophenol)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^ione, 
(±)-l,3-diphenyl-4-[2-(l-benzyloxyphenyIalanyl-4-benzyIoxy)succinyl)]-7-[2-(4- 
cyanothiophen«l)-l-ethyl]-3,4-dihydro-lH-1,4-benzodiazepine-2>dione, 

15 (±).l.benzyI-3-phenyl-4-(3-ethoxy-l-methyl-3-j)xo-l-propyl)-7-[2-(4-cyanothiophenol)-l: 
ethyl]-3,4-dihydro-l H-1 ,4-benzod iazepine-2^-d ione, 

(±H-benzyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-{4-cyanothiophenoI)-l- 
ethyll-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-ben2yI-3-phenyl-4-I2-(l-f-butoxy-4-ben2yloxy)succinyl)]-7-[2-(4-cyanothiophenol)-l- 

20 ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyI)]-7-(2-(4- 

cyanothiophenol )-l-ethyl]-3,4-d ihyd ro-1 H-1 ,4-benzodiazepine-2^dione, 
(±)-l-benzyl-3-phenyl-4-[2-(l-benzyU)xyvalinyl-4-benzyloxy)succinyl)J-7-[2-(4- 
cyanothiophenol)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 
25 (±).l-benzyl-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)l-7-[2-(4- 
cyanothiophenol)-l-ethyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 
(±)-l-isopropyl-3-phenyl-4-(3-ethi)xy-l-methyl-3-oxo-l-propyl)-7-(2-(4-cyanothiophenoI)- 

l-ethyll-3,4-dihydro-]H-l,4-ben20diazepine-2,5-dione, 

(±)-l-isopropyI-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-(2-(4-cyanothiophenol)- 

30 l.ethyl]-3,4-dihydro-lH-l,4-ben2udiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-f-butoxy-4-benzyloxy)sucdnyI)]-7-(2-(4-cyanothiophenol)- 

l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-I2-(l-benzyloxyBlycinyl-4-benzyloxy)succinyI)]-7-l2-(4- 
cyanothiopheni>l)-l-ethyl)-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
35 (±).l-isopropyl-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)sucdnyI)]-7-[2-(4- 
cyanothiophenol)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanolhiophenol)-l-ethyll-3,4-dihydro-lH-1.4-benzodia2epine-2^-dione, 
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(±)-l-inethyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[4-[2-(N-Boc)an,ino-6- 
methylpyriniidine-4-yl]-4-oxa-l-butyl]:3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 
(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-I4-[2-(N-Boc)amino.6- 
■methyIpyrimidine^-yIl-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
5 (±).l.methy^3-phenyl-4-[2-(l-^butoxy-4-benzyloxy)succinyI)]-744-[2-(^^-Boc)aInino^ 
methylpyriinidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro.lH-l,4.ben2odiazepine-2^ione, 
(±)-l-methyl-3-phenyl-4-[2-(l-ben2yloxyglycinyl-4-benzyloxy)succinyl)]-7-[4-[2-{N- 
Boc)ainino-6-methylpyrimidlne^-yl]-4H,xa-l-butyl]-3,4^ihydro-lH-l,4-benzodiazepine 

2^dione, 

10 (±H-methyl-3-phenyl-4-[2-(l-ben2yloxyvaIinyl-4.benzyloxy)sucdnyI)]-7:l4-[2-(N- 
Boc)anUno-6-methylpyrimidine^-ylH<.xa-l-butyl]-3^-dihydro-lH-l^ 

2^ione, 

(±)-l-methyl-3-phenyl-4-[2-(l-benzyloxyphenyIaIanyl-4-benzyloxy)succinyl)]-7-[4-[2-(N- 
Boc)amino-6-methylpyrimidine-4-yI]-4-oxa-l-butyI]-3,4-dihydro-lH-l,4-benzodiazepine- 

15 2^-dione, 

(±)-U-diphenyl-4.{3-ethoxy-l-methyI-3-<)xo-l.propyl)-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine^-yl]-4K)xa-l-butyl]-3,4Hlihydro-lH-l,4-benzodiazepine-2^-dione, 
(±H.3-diphenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[4-[2-(N-Boc)ainino-6- 
methylpyrimidine-4-yI]-4K.xa-l-butyl]-3,4Klihydro-lH-l,4-benzodiazepine-2^-dione, 

20 (±)-l>diphenyI-4-t2-(l-Nbutoxy-4.benzyIoxy)succinyl)]-7-[4-t2-(N-Boc)amino-6- 

inethylpyritnidine^-yI]-4^xa-l-butyl]-3,4-dihydro-lH-l,4-benzodlazepine-2^-dione, 
(±)-U-diphenyl-4-[2-(l-benzyloxygIycinyl-4-benzyIoxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
inethyIpyrimidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l,3-diphenyl-442-(l-benzyIoxyvalinyl-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 

25 ii,ethylpyrimidine-4-ylH-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-U-diphenyl-4-l2-(l-benzyloxyphenyIalany!-4-ben^loxy)succinyl)]-7-[4-[2-(N- 
Boc)amino^methylpyrimidlne-4-yl]-4K)xa-l-bulyI]-3/l-dihydro-lH-l,4-benzodiazepiTO^ 

2^dione, 

(±H-benzyl-3.phenyl-4-(3-ethaxy-l-methyl-3-oxo-l-propyl)-7-t4-[2-(N-Boc)amino-6- 
30 methyIpyrimidine-4-yll-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±H-benzyl-3-phenyl-4-(3-ethoxj'-l-phenyI-3-oxo-l-propyl)-7-[4-[2-(N-Boc)amino-6- 
methyIpyriinidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-benzyl-3-phenyl-4-[2-(l-t-butoxy-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)aiiiino-6- 
n,ethylpyrimidine-4-yl]-4-oxa-l-butyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
35 (±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyglydnyl-4-benzyloxy)sucdnyl)]-7-[4-[2-(N- 

Boc)amino-6-nielhylpyrimidine-4-yl]-4^.xa-l-butyI]-3,4-dihydro-lH-1.4.benzodiazepme- 

2^-dione, 
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{±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyI))-7-[4-I2-^^ 
Boc)amino-6-m€thylpyrimidine-4-yl]-4-oxa-l-butyl].3,4-dihydro-lH-l,4-ben2odi^^^ 

23-clione, 

(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyI)]-7-[4-[2-{N- 
5 Boc)amino-6-methylpyrimidine-4-yI]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiM^ 
2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[4-[2-(N-Boc)amino-6- 
methyIpyrimidine-4-yI]-4-oxa-l-butyl)-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropylO-phenyl-4-(3-€thoxy-l-phenyl-3-oxo-l-propyl)-7-[4-[2-(N-Boc)amino-6- 
10 methylpyrimidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dion^ 

(±)-lMSopropyl-3-phenyl-4-I2-(l-/-butoxy-4-benzyloxy)succinyI)]-7-[4-[2-(N-Boc)amino-6- 
methylpynmidine-4-yl]-4-oxa-l-butyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dion^^ 
(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[4-[2-(N^ 
Boc)amino-6-methylpyrimidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-ben2odiazepin^ 

15 2^-dione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-ben2yIi)xyvalinyI-4-benzyloxy)succinyl)]-7-[4-t2-(N- 

Boc)amino-6-methylpyrimidine-4-yl]-4-()xa-l-butyl]-3,4-dihydro-lH-l,4-benzodw^^ 

2,5-dione, 

(±)-l-isopropyI-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[4-[2- 
20 (N-Boc)amino-6-methylpyrimidine-4-yl]-4-()xa-1-butyl]-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione, 

(±)-l-inethyI-3-phenyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-[5-[2-(N- 

Boc)aminopyridine-3-yl]-5H)xa-l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dion^ 

(±)-l-methyl-3-phenyI-4-(3-ethoxy-l-phenyl-3-oxo-1-propyl)-7-[5-I2-(N- 

25 Boc)aminopyridine-3-yI]-5-oxa-l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^dione, 
(±)-l-inethyI-3-phenyl-4-[2-(l-NbuU)xy-4-benzyloxy)succinyl)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yI]-5-oxa-l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-methyI-3-phenyl-4-[2-(l-ben2yloxygIycinyl-4-benzyloxy)succinyl)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yl]-5-oxa-l-pentyi]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

30 (±)-l-methyl-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[5-t2-(N- 

Boc)aminopyridine-3-yl]-5-oxa-l-pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±H-methyl-3-phenyl-4-[2-{l-benzyloxyphenyIalanyI-4-benzyloxy)succinyI)]-7-[5-[2-(^ 
Boc)ammopyridine-3-yl]-5-oxa-l-pentyi]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l>diphenyM-(3-ethoxy-l-methyl-3-oxc>-l-propyJ)-7-[5-[2-(N-Boc)aminopyridin^ 

35 yl]-5-oxa-l-pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±H3-diphenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-[2-(N-Boc)aminopyridm^ 
yl]-5-oxa-l-pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l^Kiiphenyl-4-[2-(l-Nbutc)xy-4-benzyloxy)succinyl)]-7-[5-[2-(N-Boc)aminopyridi^^^ 
yl]-5-oxa-l-penlyl]-3,4-dihydr(>lH-l,4-benzodiazepine-2,5-dione, 
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(±)-l>diphenyI-4-I2-(l-ben2yloxygiycinyl^benzyloxy)succinyl)]-7-[5-[2-(N- 
BcK:)aminopyridine*yIl-5-oxa.l-pentyl]-3,4-dihydro-lH-l,4-benzod 
(+H>d>phenyI-4-[2-{l-benzyloxyvalinyI-4-benzyloxy)succinyl)]-7-[5-[2-(N- 
Boc)ammopyridine-3-yl]-5-oxa-l-pentyl]-3,4-dihydro-lH-1.4-benzodiazepin 
5 (±)-U.diphenyJ-4-[2-(l-benzyloxyphenylalanyl-4-ben2yloxy)sucdnyl)]-7-[5-[2-(N- 
Boc)aminopyridine-3-ylI-5-oxa-l-pentyl]-34-dihydro-lH-l,4-benzodfa^^^^^ 
(±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5-[2-(N- 

Boc)ammopyridine-3-yl]-5-oxa-l-pentyl]-3,4Kiihydro^lH-l,4-be^ 
(±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-[2.(N- 

10 Boc)aminopyridine-3-yl>5-oxa-l-pentyI]-3,4-dlhydro-lH.l,^^^^^ 

(±H-ben2yI-3-phenyl-4-t2-(l-t-butoxy-4-ben2yIoxy)sucdnyl)]-7-[5-[2-(N- 

Boc)anMnopyridine^yll-5.oxa-l-pentyl].3,4-dihydro-lH-14-benzodm^^^ 

(±)-l-ben2yl-3-phenyM-(2.(l-benzyloxyglycinyl-4-benzyIoxy)succinyl)]-7-[5-[2-(N- 

Boc)aminopyridine-3-yn-5-oxa-l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

15 (±)-l.benzyl-3-phenyl-4-[2-(l-ben2yloxyvalinyl-4-benzyloxy)succinyl)]-7-[5-[2-{N- 

Boc)ammopyn-dine-3-yI]-5-oxa-l-pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±).l-benzyl-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4.benzyloxy)sucdnyl)l-7-[5-I2-{N- 
Boc)aminopyrid.ne-3-yl]-5H>xa-l-pentyl]-3,4-dihydro.lH-M-benzodJazepine-2^-dione, 
(±)-l-isopropyl-3-phenyI-4-(3-ethoxy-l-melhyI-3-oxo-l-propyl)-7-[5-[2-(N- 

20 Boc)aminopyridine-3-ylI-5-oxa-l-pentyn-3,4-dihydro-lH-l,4-benzodlazepine-2>dione, 
(±Vl-isopropyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-[2-(N- 
Boc)am.-nopyridine-3-yl]-5-oxa-l-pentyIl-3,4-dlhydro-lH-l,4-benzodiazepine-2>dione, 
{±)-l-isopropyl-3-phenyI-4-[2-(l-f-butoxy-4-benzyloxy)succinyl)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yn-5-oxa-l-pentyI]-3,4-dihydro-]H-l,4-benzodiazepine-2^-dione, 

25 (±)-l-isopropyl-3-phenyI-4-[2-(l-benzyloxyKlycinyl-4-benzyloxy)succinyI)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yI]-5-«xa-l-pentyl)-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 
(±)-I-isopropyl-3-phenyl-4-[2-{l-benzyIoxy^'alinyl■4-benzyloxy)succinyl)l-7-[5-[2-(N- 
Boc)aminopyridine-3-yl]-5-oxa-l-pentyl]-3,4-dihydra-lH-I,4-benzodiazepine-2^-dione, 
(±)-l-isopropyl-3-phenyI-4-[2-(l-benzyl«xyphenylaIanyM.benzyloxy)sucdnyl)]-7-[5-[2- 

30 (N-Boc)aminopyridine-3-yFl-5-.,xa-l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^- 

dione, 

b) i.methyI-4-(2-carboxyethyl)-7-(5-ainino-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2>dione trifluoracelate was prepared using the method described in part 
35 (g) of example 1. Thus, 45mgs i-methyl-4-{2<arboxyethyl)-7-(N-boc-5-amino-l-pentyl)-3,4- 
dihydro-lH-l,4-benzodiazepine-2>dione benzyl ester yielded 36mgs (93%) l-methyI-4-(2- 
carboxyethyl)-7-(5-amino-l-pentyI)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione 
trifluoracetate (1 IT C-18 reverse-phase column, eluting with a solvent gradient of 10:90 
acetonitrile(0.1% trifluoracetic acid)/ water (0.1% trifluoracetic add), time 0 to 10 min, to 

2(K) 
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50:50 acetonitrile(0.1% trifluoracetic acid)/water (0.1% trifluoraceHc acid), time 10 min to 40 
min, flow=10ml/inin, Rt=303 min, un detection 254nm). HRM5 (FAB) molecular ion 
m/z=348.1931 ( cald. C18H25N3O4, 348.1923) NMR (0)03 . dTMS) 7.39 (IH, bs, Ar-H a- 
CON), 734 (IH, d, ^'^JhH=8Hz, ;?-C0N), 7.16 (IH, d, 3jhh=8H2, m-CON), 4.00^.90 (2H, m, 

5 NCHHCO, NCHHCH2), 3.67 (IH, d, 2jhh=16Hz, NCHHCO), 3.56 (IH, dt, 2jhH=14Hz, 
3jHH=6Hz, NCHHCH2) 3.17 (3H, s, NCH3), 2.82 (ZH, t, 3JhH=7Hz, H3NCH2), 2.67-2.47 
(4H, m, CH2CO2, ArCH2), 1.57-1.42 (4H, bs), 1.16 (2H, p, ^JhH=7Hz). 

Using the above procedure, but substituting the appropriate 3,4-dihydro-lH-l,4- 
benzodiazepine-2>dione for l-methyI-4-(2-carboxyethyl).7-(N-boc-5-amino-l-pentyl)-3,4- 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione benzyl ester there could be prepared, for example, 
the following compounds: 

l-methyI-4-(2-carboxy-l-methylethyl)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

l-methyl-4-(2-carboxy-l-phenylethyI)-7-(5-amim)-l-pentyl)-3,4-dihydro-lH-l,4- 

15 benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-f-butuxy)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-glycine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4. 

benzod iazepine-2,5-d ione tr i f 1 uoraceta te, 
20 (±)-l-methyl-4-[succin-2-yl-(l-valine)]-7-(5-amino-l-pentyl)-3,4.dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yI-(l-phenylalanine)]-7-(5-amini)-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-di()ne trifluoracetate, 

l-phenyI-4-(2-carboxy-l-methylethyl)-7-(5-amin()-l-pentyl)-3,4-dihydro-lH-l,4- 

25 ben2odiazepine-2,5-dione trifluoracetate, 

l-phenyM-(2-carboxy-l-phenylethyl)-7-(5-amino-l-pentyI)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyI-4-[succin-2-yl-{l-Nbutoxy)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 
30 (±)-l.phenyl-4-[succin-2-yl-(l-glycine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-{l-valine)]-7-(5-amim>-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dk)ne trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-phenyIalanine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

35 benzodiazepine-2,5-dii)ne trifluoracetate, 

l-benzyl-4-(2-carboxy-l-methy]ethyl)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-23-dione trifluoracetate, 

l-benzyI-4-(2-carboxy-l-phenylelhyI)-7-(5-amini)-l-pent>'l)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate. 
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(±H-benzyl-4-[succin-2-yI-(l-Nbutoxy)l-7-{5-amino-l.pentyl)-3,4Kli^ 
ben20diazepine-23-dfone trifluoracetate, 

(±).l-benzyI-4-Isuccin-2.yl-(l-glydne)]-7-(5-amino-l-pentyl)-3,4-dlhydro-lH-l,^^ 

benzodiazepine-l^-dione trifluoracetate, 
5 (±)4-benzyl-4-[succin-2-yl-(l-valine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-berizyI-4-[succin-2-yI-(l-phei»ylalanine)]-7.(5-amino-l-per»tyl).3,4^ihydro-lH-l^ 
benzodiazepme-2,5-dione trifluoracetate, 

l-isopropyl-4-(2-carboxy-l-methyIethyl)-7H5-amino-l.pentyl)-3,4-dihydro-lH-l,4. 

10 benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2-carboxy-l.pheriyiethy!)-7-(5-ainino-I-pentyl)^,4Klihydro-lH-l,4. 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-^isopropyI-4-[succm-2-yI-(l-t-butoxy)l-7-{5-amir,o-l-perltyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2>dione trifluoracetate, 
15 (±)-l.isopropyl-4-[succin-2-yI-(l-glycine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succiri-2-yl-(l-valine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyI-4.[succin-2-yl-(l-phenyIalanine)]-7-(5.amino-l-pentyl)-3,4.dihydro-lH- 

20 l,4-benzodiazepine-23-dione trifluoracetate, 

l-methyl-4-(2<arboxy-l-methylethyl)-7-[NK2-aminoethane)-3-keto-l-propyn-3-amine]- 

3,4-dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 

l'methyI-4-(2-carboxy-l-phenyIethyI)-7.[N-(2-aminoethane)-3-keto-l-propyn-3-amlne]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l-methyl-4-[succin-2-yl-(l-f-butoxy)]-7-[N-(2-aminoetiiane)-3-keto-l-propyn-3-atnine]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(+)-l-methyl-4-[succin-2-yl-(l-glycine)]-7-[N-(2-aminoetiiane)-3-keto-l-propyn-3-aiiiiiie]- 
3,4-dihydro-lH-l ,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yI-(l-valine)]-7-[N-(2-aminoethane)-3.keto-l-propyn.3-amlne^ 

30 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succir»-2-yl-(l-phenylalanine)]-7-[N-(2-aminoethane)-3-keto-l-propyr»-^^ 

amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-methylethyl)-7-[N-(2-aminoethane)-3-keto-l-propyn-3-ainine]- 

3,4-dihydro-lH-1.4-ben2odiazepine-2,5-dione trifluoracetate, 
35 i.phenyl-4-(2-carboxy-l-phenyIethyl)-7-[N.(2-aniinoethane)-3-keto-l-propyn-3-amine]- 

3,4-dilnydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-{l-Nbutoxy)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3-amine]- 
3,4-dihydro-lH-l ,4-benzodiazepine-2>d ione trifluoracetate. 
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(±)-l-phenyM-[succin-2-yl-(l-glycine)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3-amm^^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-clione trifiuoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-vaIine)]-7-IN-(2-aminoethane)-3-keto-]-propyn-3-amin^^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetatC/ 
5 {±)-l-phenyl-4-[succin-2-yI-(l-phenylalanine)]-7-[N-(2-aminoethane)-3-keto-l-prop^^^ 

aininel-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
l-benzyl-4-(2<arboxy-l-methylethyl)-7-IN-(2-aminoethane)-3-keto-l-propyn-3-amine]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-benzyl-4-(2<arboxy-l-phenylethyl)-7-[N-(2-aminoethane)-3-keto-l-propyn-3-amin^^ 

10 3,4-dlhydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-benzyI-4-[succin-2-yl-(l-^butoxy)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3-ainine]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(+)-l-benzyl-4-[succin-2-y!-(l-glycine)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3-am 
3,4-dihydrt)-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l.benzyl-4-[succ!n-2-yl-(l-valine)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3-amm^^ 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-phenylalanine)]-7-[N-(2-aminoethane)-3-keto-l-propyn 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
l-isopropyM-(2-carboxy-l-methylethyl)-7-[N-(2-aminoethane)-3-keto-l-propyn-3-amine]- 
20 3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dit)ne trifiuoracetate, 

l-isopropyl-4-(2-carboxy-l-phenylethyl)-74N-(2-aminoethane)-3-keto-l-propyn-3-amine]- 
3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifiuoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-f-butoxy)]-7-[N-(2-aminoetlnaneKVketo-l-propyri-3- 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione trifiuoracetate, 
25 (±)-l-isopropyl-4-[succin-2-yI-(l-gIycine)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3- 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

{±)-l -isopropy !-4-[succi n-2-y I -( 1 -va I ine)]-7-[ N-(2-aminoethane)-3-keto-l-propyn-3-amine]- 
3,4-dihydro-lH-l ,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-phenylalanine)]-7-[N-(2-aminoethane)-3-keto-l-propyri- 
30 3-amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifiuoracetate, 

l-methyI-4-(2-carboxy-l-methyIethyI)-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

l-methyl-4-(2-carboxy-l-phenylethy!)-7-[3-keto-l-propyn-3-(l-piperi2ine)]-3,4-dihydro- 
lH-l,4-ben2odiazepine-2,5-dione trifiuoracetate, 
35 (±)-l-methyl-4-[succin-2-yI-(l-f-butoxy)]-7-(3-kelo-l-propyn-3-(l-piperizine)]-3,4-dihydro- 

lH-1 ,4-benzod iazepi ne-2,5-d ione t r i f I uo race ta te, 

(±)-l-methyl-4-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4-dih^^ 
lH-1 ,4-benzod iazep ine-2,5-d ione tri f I uoraceta te, 
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(±)-l-melhyI-4-[succm-2-yl-(l-valine)].7-I3.keto-l-propyn-3.(l^ 
lH-l,4-i(enzodiazepine-2^-dione trifluoracetate, 

(±).l.methyM^sucdn-2.yl-(l-phenyIalanine)]-7.[3-keto.l-propyn.3-(l-piperizineW 

dihydio-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
5 i.phenyl-4^-carboxy-l-inethylethyl)-7-[3-keto-l-propyn-3-{l-piperizine)]-3,4-dihydto. 

lH-l,4-benzodiazepine-2>dione trifluoracetate, 

l-phenyI-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propyn-3-{l-piperizine)]-3,4^hydro- 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-phenyl-4-[succm-2-yl-(l-^butoxy)]-7.[3-keto-l-propyn-3<l.piperi^ 

10 lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4.[succin.2-yKl-glycine)l-7-[3-keto-l-propyr»-3-^ 

lH-l,4-benzodiazepine-2,Mione trifluoracetate, 

(±H-phenyl-44succIii-2-yl-(l-valirie)l-743-keto.l.propyn-3-(l-piperizineM 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±).l.phenyl-4-[succin-2-yl.(l-phenylalanirie)]-7-[3-keto-l-propyr»-3-(l-piperizine)]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l.benzyl-4-(2-carboxy-l-methylethyl)-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4-dihydro. 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-benzyl-4-{2<arboxy-l-phenylethyI)-7-P-keto-l-propyn-3-(l-piperizine)]-3,4-dihydro- 

20 lH-l/4-benzodiazepine-2>dione trifluoracetate, 

{±H-benzyl-44sucan-2-yKl-Nbutoxy)]-7.[3.keto-l-propyn-3-(l-piperizine)l-3^ih^ 

lH-l>4-benzodiazepine-2,5-dione trifluoraceta te, 

(±H-ben2yI-44succin-2-yl-{l-glydne)l-7-[3-keto.l-propyr,-3-(l-piperizirie)]-3,4-dih^ 

lH-ly4-benzodIazepine-2,5-dione trifluoracetate, 
25 (±H-benzyl-4-Isuccin-2-yI-(l-vaIine)]-7-[3-keto-l-propyn-3-(l-pi'perizine)]-3,4-dihydro- 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyM-[sucdn-2-yI-(l-phenylalanine)]-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2-carboxy-l-methyiethyl)-7-[3-keti>-l-propyn-3-{l-piperizine)l-3,4- 

30 dihydro-lH-l>4-benzodiazepine-2>dione trifluoracetate, 

l-isopropyl-4-C2-carboxy-l-phertyiethyl)-7.[3-keto-l-propyn-3-(l-piperizine)l-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-isopropyl-4-[sucdn-2-yl-(l-f-butoxy)]-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4- 

dihydro-lH-l,4.benzodiazepine-2,5-dione trifluoracetate, 
35 (±).l-isopropyM-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-lsopropyl^-[succin-2-yl-(l-vaIine)]-7-[3-keto-l-propyn-3-(l-piperizine)l-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-^isopropyl-4-[succin-2^vl-(l-phenylalanine)]-7-[3-ke^o-^p^opyn-3-(l.pipe^izi 
dihyciro-lH-l,4-benzodiazepine-2^-ciione trifluoracetate, 

l-methyl-4-{2<arboxy-l-methylelhyl)-7.[2-(2-aminoethanethiol)-l-ethyl].3,4-dihydr^^ 

lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 i-methyl-4-(2-carboxy-l-phenylethyl)-7-(2-(2-aminoethanelhiol)-l-ethyl].3,4-d^^^^ 

lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-^butoxy)]-7-[2-(2-aminoethanethiolH-eth^^ 
lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-methyM.[succin-2-yl-(l-glycine)]-7.[2-{2-aminoethanethiol)-l-eth^^ 

10 lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-melhyl-4-Isuccin-2-yl-(l-vaIine)]-7-[2-(2-aminoethanethiol)-l-ethyl]-3,4-^ 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-aminoethanethiol)-l-e% 

dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
15 i.phenyl-4-{2<arboxy-l-methylethyl)-7-[2-(2-aminoelhanethioI)-l-ethyl]-3,4-dihydr^^ 

lH-l,4-benzodiazepine-2,5-dione trifluoracetale, 

l-phenyI-4-(2<arboxy-l-phenylethyI)-7-[2-{2-aminoethanethiol).l-ethyl]-3,4-dih^^ 
lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-phenyl-4-[succin.2-y!-(l-Nbutoxy)]-7-[2-(2-aminoethanethiol)-l-ethyIJ-3,4-dihyd 

20 lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±)-l-phenyl-4-[succin-2-yl-(l-glycine)]-7-[2-(2-aminoethanethiolH-ethyl]-34-d 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-vaiine)]-7.[2-(2-aminoethanethiol)-l-ethyI]-3,4-di^^ 

lH-l,4-benzodiazepine-2,5-dk)ne trifiuoracetate, 
25 (±).l-phenyI-4-[succin-2-yl-(l-phenylaianine)]-7-[2-(2-aminoethanethiol)-l-e%^ 

dihydro-l H-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-benzyl-4-(2<arboxy-l-methylethyl)-7-[2-(2-aminoethanethiol)-l-ethyI]-3,4-^ 

lH-1 ,4-benzod iazep ine-2,5-d io ne t ri f I uo raceta te, 

l-benzyM-(2<arbt)xy-l-phenyIelhyl)-7-[2-(2-aminoethanethiol)-l-ethyl]-3,4-dm^^ 

30 lH-l,4-benzudiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-Nbut()xy)]-7-[2-{2-aminoethanethiol)-l-ethyl]-3,4-d 

lH-l,4-benzodiazepine-2,5*dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-gIycine)]-7-[2-(2-aminoethanethiol)-l-ethyll-34-dihy 

lH-l,4-benzodiazepine-2,5-di()ne trifluoracetate, 
35 (±)-l.benzyl-4-[succin-2-yi-(l-valine)]-7.[2-(2-aminoethanethiol)-l-ethyI]-3,^^^ 

lH-1 ,4-benzod iazep i ne-2,5-d ione t ri f I uoraceta te, 

(±)-l-benzyl-4-(succin-2-yl-(l-phenylalanine)]-7-[2-{2«aminoethanethiol)-l-eth^^ 
dihydro-l H-l,4-benzi>diazepine-2,5-diiine tri f I uoraceta te. 
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l-isopropyl-4-(2-carboxy-l-methyle%l)-7-[2-(2-amfnoethanethloI)-l-ethyI]-3,4-dihydro- 

IH-l 4-benzodiazepine-23-dfone trifluoracetate, 
l.isopropyl-4-(2-carboxy-l-phenylethylH-[2^^^^^ 

lH-l>4-benzodiazepine-2^ione trifluoracetate, 
5 (±H-Uopropyl-4.[sucdn-2-yIHl-^butoxy)]-7-[2-(2-am^noethanethiol)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 

(±H-isopropyl-4-[sucdn-2-yI-(l-glycine)]-7-[2-(2-aininoethanethloI)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodia2epine-2,5-d ione trifluoracetate, 
(±)-l-isopropyl-4-[succin-2-yl-(l-valine)]-7-[2-(2-amir»oethanethioW^^^^ 

10 lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±).l-isopropyl-44sucdr.-2-yl-(l-phenylalartirie)]-742-{2.amir>oethartethiolH^^ 

dihydrb-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-methyM-(2-carboxy-l-methyIethyl)-7-t4-(2-amino-6-methylpyrimidine-4.yl)^oxa.l- 

butylJ-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
15 i.n,ethyl-4-(2-carboxy-l-phenyIethyi)-7-[4-(2-amino-6-methyIpyrimidine^-yl)-4-oxa-l- 

butyI]-3,4-dlhydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyI-4-[sucdn-2-yHl-f-butoxy)]-744-(2-amino-6-methylpyrimidine^-yl)-4-oxa-l- 

butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-4-[sucdn-2-yl-(l-glycine)]-7-[4-(2-amino-6-methylpyrimid5ne-4-ylH-oxa-l- 

20 butyI]-3,4-di]iydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

{±)-l-methyI-4-[sucdn-2-yl-(l-vaUne)]-7-[4-(2.amino-6-methylpyriinidine-4-yI)-4-oxa-l- 

butyI]-3,4-dihydrx)-lH-l,4-ben2odiazepine-2,5-diane trifluoracetate, 
(±).^methyI-4.[succin.2.yl-(l-phenyIa^ar,■ne)]-7-[4-(2-amino-6-methyIpyrimidine^-yI)-4 

oxa-l-butyll-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 l-phenyl-4-(2-carboxy-l-methylethyI)-7-[4-(2-amino-6-methylpyrimidine^-yl)-4-oxa-l- 

butyI]-3,4-dihydro-lH-l,4-ber>zodiazepine-2>dione trifluoracetate, 
l-pheny!-4-{2-carbc,xy-l-phenylethyl)-7-[4-(2-amino-6-methyIpyrimidine-4-y])-4-oxa.l- 

butyI]-3,4-dihvdro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
(±)-l-phenyl-4-[succin-2-yl-(l-f-butoxy)]-7-[4-(2-amlno-6-methylpyrimidine-4-ylH-oxa-l- 

30 butyl]-3,4-dihydro-lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-pheriyl-4-[sucdr>-2-yl-(l-glycine)]-7-[4-(2-amino-6-methyfpyrimidine-4-yl)-4-oxa-l- 

butylI-3.4-dihydro-lH-l,4-ben2odlazepine-2,5-dione trifluoracetate, 
(±H-phenyl-4-[succin-2-yIKl-vaHne)]-7-I4-{2-amino-6-methylpyrimidine-4-yl)-4-oxa-l- 

butyl]-3Adihydro-lH-l,4-benzodiazepine-2.5-dione trifluoracetate, 
35 (±).l.phenyl-4-[sucdn-2-yl-(l-phenylaIanine)]-7-[4-(2-amino-6-methylpyrimidine^-yl)-4 

oxa-l-butyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-benzyl-4-(2-carboxy-l-niethylethyl)-7-[4-(2-amino-6-methylpyrimidine-4-yl)-4-oxa-l- 

but>'I]^,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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l-benzyl-4-(2-carboxy.l-phenylethyl)-7-[4-(2-amino-6-methylpyrimidine-4-yl)-4^^^^ 
butyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-^benzyI-4-[succin-2-y^(l-^butoxy)]-7.[4-(2-amino-6-melhyJpy^imidine-4-yl^ 
butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 (±).l-benzyM-[succin-2-yI-(l-glycine)]-7-[4-(2-amino-6-methylpyrimidin 
butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyJ-4.[succin-2-yl-(l-valine)]-7-[4-(2-amino-6-methylpyrimidin 
butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-benzyl-4-[succin-2-yl-(l-phenylaIanine)]-7-[4-(2-amino-6-methylpyrimidin 

10 oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dlone trifluoracetate, 

l-isopropyI-4-(2<arboxy-l-methyIethyI)-7-[4-(2-amino-6-methylpyrimidine-4-ylH-oxa- 

l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-isopropyl-4-(2<arboxy.l-phenyIethyI)-7-[4-(2-amin()-6-methyIpyrimidine-4-ylH-o^^ 
l-butyI]-3,4-dihydru-lH-l,4-benzodiazepine-2,5-di(>ne trifluoracetate, 
15 (±).l.isopropyI-4-[succin-2-yl-(l-Nbutoxy)]-7-[4.(2-amino-6-methylpyrimidine-4-yIH^ 
l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-4-[succin-2-yl-(l-«iycine)]-7-[4-(2-amini>-6-melhyIpyrimidi 
l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dic)ne trifluoracetate, 
(±)-l-isopropyl-4-[succin-2-yl-(l-valine)]-7-[4-(2-amino-6-methylpyrimidine-4-yl)-4-^^^ 

20 l-buty1]-3,4-dihydn)-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-phenylalanine)]-7-[4-(2-amino-6-methyipyrimidine-4^ 
ylH-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-methyl-4-(2-carboxy-l-methylethyl)-7-I5-(2-aminopyridine-3-yI)-5-oxa-l-penty^^ 

diliydro-lH-l,4-benzodiazepine-2,5-di()ne trifluoracetate, 
25 l-methyl-4-{2K:arboxy-l-phenylethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-per\tyl]-3,4 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±)-l-methyl-4-[succin-2-y^(l-^butoxy)]-7-[5-(2-aminopyridine-3-yl^5-oxa-l-perttyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-(succin-2-yl-(l-glycine)]-7-[5-(2-aminopyridine-3-yI)-5-oxa-l-pentyI]-3,4^ 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-valine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyl]-3^^ 
diiiydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-metliyl-4-[succin-2-yi-(l-phenyIalanine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l- 
pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 l-phenyl-4H2<arboxy-l-meti\viethyl)-7-I5-(2-aminopyridine-3-yl)-5-oxa-l-pentyl^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-phenyl-4-(2-carbc>xy-l-phenylelhyl)-7-[5-(2-aminopyridine'3-yl)-5-oxa-l-perityl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-phenyI-44succin-2-yI-(l-^butoxy)]-7-[5K2-aminopyridine^-yl)-5-oxa-^^^ 

dihydro-lH-l>4-benzodiazepine-23-dione trifluoracetale. 
(±H-phe»yl-4-[suain-2-yl-(I-glycine)]-7-[5-(2-aminopyridine-3-yl)-5^ 

dII^ro-lH-l^enzodiazepine-2^-dione trifluoracetale, 
5 (±).l.phenyl-4-[succir»-2-yl-(l.vaiine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyl]-3,4- 

dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetale, 

(±)-l-phenyI-4-[succin-2-yI-(l-phenylaIanirte)l-7-[5-(2-aminopyridine-3-yl)-5H)xa-l- 

pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetale, 
l-ber»zyI-4-(2-carboxy-l-methylethyl)-7.[5-(2-aminopyrid!ne-3-yl)-5-oxa-l-per.tyl]-3,4- 

10 dihydro-lH-l,4-benzodia2epine-2,5-dione, 

l.benzyM-(2<arboxy-l-pheriylethyl)-7-[5-(2-amir»opyridit,e^-yI)-5K)xa-l-pm^^^ 

dihydn)-lH-l,4-benzodiazepine-2,5-dione trifluoracetale, 

(±H-benzyl-4-[succin-2-yKl-f-butoxy)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-perttyI]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetale, 
15 (±)-l.benzyl-4-[succin-2-yl-{l-glycine)]-7-[5-(2-aminopyridine-3-yi)-5-oxa-l-pentyI]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dlone trinuoracetale, 

(±)-l-benzyI-4-[succin-2-yl-(l-valine)]-745-(2-aminopyridine-3-yl)-5-oxa-l-peI.tyl^3 
dihydro-IH-l,4-benzodiazepine-2>dione trifluoracetale, 

(±)-l-beiizyl-4-[sucdn-2-yl-(l-phenylaIar»ir»e)]-745-(2-amiriopyridine-3-yl)-5-oxa-l- 

20 pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dior»e trifluoracetale, 

l-isopropyl-4-(2-carboxy-l-methyIethyl)-7-[5-{2-aminopyriditie^yl)-5-oxa-l-pentyll-3,^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetale, 

l-isopropyl-4-(2-carboxy-l-phenylethyl)-7-r5-(2-aminopyridine-3-yl)-5-oxa-l-pentyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetale, 
25 (±H-isopropyI-4-[succin-2-yl-(l-t-bulc,xy)]-7-I5-(2-aminopyridine-3-yl)-5-oxa-l-pentyll- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-d ione trifluoracetale, 

(±)-l-lsopropyl-4-[succin-2-yl-{l-glycine)]-7-t5-{2-aminopyridine-3-yl)-5-oxa-l-pentyq-3,4 
dihydro-IH-l,4-benzodiazepine-2,5-dione trifluoracetale, 

(±)-l-isopropyl-4-[succit»-2-yl-(l-vaIine)]-7-[5-(2-amlnopyridine-3-yl).5.oxa-l-pentyI]-3,4- 

30 dihydro-lH-l,4-ben2odiazeplne-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-tsuccin-2-yl-(l-phenyIalanine)]-7-[5-{2-aminopyridir»e-3-yl)-5-oxa-l- 

pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyI-4-(2-carboxy-l-methylethy!)-7-(5-amino-l-pentyl)-3,4-dihydro- 

lH-l,4-benzodiazepf ne-2,5-d ione tri fl uora cela te, 
35 (±)-l-methyl-3-phenyI-4-(2-carboxy-l-phenyIelhyl)-7-(5-amino-l-pentyl)-3,4-dihydro- 

lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-inelhyl-3-phenyl-4-[succio-2-yl-(l-f-butoxy)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH- 
l,4-benzodiazepine-2,5-dit)ne trifluoracetate. 
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(±)-l-methyl-3-pheny^4-[succin-2-yI-(^glycine)]-7-(5-amino-l-pentyl)-3,4-d 

l,4-ben2odiazepine-2^dione trifluoracelate, 

{±)-l-melhyI-3-pheny]-4-[succin-2-yI-(l-vaIine)]-7-(5-amino-l-pentyI)-3,4-dihydro-lH- 

l,4-benzodia2epine-2^ione trifluoracetate, 
5 (±)-l-inelhyl-3-phenyl-4-[succin-2-y!-(l-phenylalanine)]-7-(5-amino-l-pent^^ 
dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 

(±H/3-diphenyM-(2-carboxy-1-methylethyI)-7-(5-amino-l-pentyI)-3,4-dihydro-lH-l,4- 
benzodiazepine*2^*d ione tri f 1 u o ra ce ta te, 

(±)-l>diphenyl-4-(2<arboxy-l-phenylethyl)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

10 benzodiazepine-23-dione trifluoracetate, 

(±)-l^diphenyl-4-[succin-2-yl-(lW-butoxy)]-7-(5-aniino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzod|azepine-2^-dione trifluoracetate, 

(±H/3-d'phenyl-4-Isuccin-2-yl-(l-giycine)]-7-(5-amino-l-penty!)-3,4-dihydro-lH-l,4- 

benzodiazepine-23-dione trifluoracetate, 
15 (±H/3Kiiphenyl-4-[succin-2-yl-(l-valine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-23-dione trifluoracetate, 

(±H.3KJiphenyI-4-[succin-2-yl-(l-phenylalanine)]-7-(5-amino-l-pentyl)-3,4-dihyd 
l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±H-ben2yl-3-phenyl-4-(2<arboxy-l-methylethyI)-7-(5-amino-l-pentyl)-3,4-dihydro-lH^ 

20 l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyI-4-(2-carboxy-l-phenylethyl)-7-{5-arnino-l-pentyI)-3,4-dihydro-lH- 

1 ,4-benzodiazepi ne-2,5-d ione tr i f I uorace ta te, 

{±)-l-benzyI-3-phenyl-4-[succin-2-yl-(l-Nbutoxy)]-7-(5-amino-l-pentyI)-3,4-dihydro-lH- 
l,4-ben2odiazepine-2,5-dione trifluoracetate, 
25 (±H-benzy!-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH- 
l,4*benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyI-4-[succin-2-yl-(l-valine)]-7-(5-amino-l-pentyl)-3,4-dihydro-l^ 
benzodiazepine'2,5-d ione tri f luoracetate, 

(±)-l-benzyN3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-(5-amino-l-pentyI)-3,4- 
30 dihydra-lH-l,4-benzodia2epine-2,5-dii>ne trifluoracetate, 

(±)-l-isopropyl-3-phenyM-(2-carbt)xy-l'methylethyl)-7-(5-amino-l-pentyl)-3,4-dihydro- 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-isopropyl-3-phenyl-4-{2-carboxy-l-piienylethyl)-7-{5-amino-l-pentyI)-3,4-djhy^ 
lH-M-benzodia2epine-2,5-dione trifluoracetate, 
35 (+)-l-isopropyI-3-phenyl-4-[succin-2-yl-(lW-butoxy))-7-{5-aniino-l-pentyI)-3,4-dihydro- 
lH-1^4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH^ 
M-benzodiazepine-2,5-dione trifluoracetate. 
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l,4-ben20diazepine-23-dionetrifluoracetate, , ,c • i onh,n^4- 

(±)-l-isopropyl-3-phenyl-4-[sucdn-2-yKl-phenylalanine)]-^^^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2^-dione triHuoracetate, 
5 (.H-methyl-3.phenyl-4-{2-carboxy-l-methylethyl^ 

p;opy«-an,ine]-a>dihydro-lH.M-benzodla«^^^^^ ^^"Ts'keto 1 

(.HLethyl-3-phenyl-4-(2-«^^^^^^^ 

p;opyl-3-amlneH^-dmydro-lH-l,4.benzodlazep^^^^ "^"""""rj' „ , 

(.Hlethyl-3-pheny.-4-[sucdn-2-^^^^^^^^ 
10 3^mine]-3,4Hiihydro-lH-14-benzodiazepine-2>dione trifluoracetate, 

^Llyl-3-phenyl-4-[su«^^^^^^^^^ 

3^minel-3,4-dihydro-lH.l,4-benzodiazepine-2.5-dione trifluoracetate, 

amme]-3,4-dihvdro-lH-l,4-benzodiazepine-2.5-dione trifluoracetate, 

,5 (.Hithy.-3:phenyl-4-[suc.n-2-yKl-phan^ 

p"ropvl-3-amine]-3,4-dihydro-m-l,4-benzcKiiazepine-2,5-dione trifluoracetate 

(.H;3-diphenyl-4-(2-carboxy-l-methylethyl).7-[N-{2-^^^^^^ 
amine].3,4Klihvdrt,.lH-l,4-benzodiazepine-23-dione trifluoracetate, 
(.)-l>diphen;i-4-{2<arboxy-l-pheny.ethyl)-7-IN-(^ 
20 amine].3,4-dihydro-lH.l,4-benzodiazepine-2,5-dione trifluoracetate, 

(.)-UKiiphenyl-4-[sucdn-2-yl-(l-^butoxy)]-HN-(2-aa,inoethane)-3.1ceto-l-pro^ 

am!ne]-3,4-dihvdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
{.H,3-diphen;i-4-[sucdn-2-yl-(l-slydne)l-7-(N-(2-aminoethane)-3-keto-l-pro^ 

amine]-3,4-dihvdro-lH-l,4-benz«diazepine-2,5-dione trifluoracetate, 
25 (.H,3-diphen;i-44sucdn-2-yl-(l-valine)I-7-[N-(2-arninoethane)-3-Iceto-l-propyI-3- 

am!ne]-3,4-dihvdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(.)-l,3-diphen;l-4-[sucdn-2-yK^phenylalar,ine)mN-(2-aminoethane)-3-^^^^^^^ 
3-amine]-3,4-dihvd«>-lH-l,4-benzodiazepine-2,Wione trifluoracetate, 
W.l-ber>zyl.3-pher,yl-4-{2-carboxy-l-methylethyl)-7-[N-(2-aminoethar.e^ 

30 propvF.3-amine].3,4^ihydro.lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
M-r-ber,zyl-3-pher.yl-4-(2-carboxy-l-phenyIethyl)-74N<2-aminoethane)-3-^ 
propyI-3^mine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(.H-benzyl-3-phenyl-4-[sucdn-2-yl-(^-^butoxy)l-7-[N-(2-aminoethane)^^^^^ 
3-amine]-3,4-dihvdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

35 (.)-l-ber.zvl-3-phenyl-4-[sucdn-2-yl-(l-glycine)]-7-[N-(2-aminoethane)-3-^ 

amine]-3,4-dihvdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-benzyl-3:phenyl-4-[sucdn-2:yI-(l-vatir,e)]-7-[N-(2-aminoethaneH^^^^^ 
aminel-3,4-dihydro-lH-1.4.benzodiazepine-2,5-dione trifluoracetate. 
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(±H-benzyl.3-phenyI-4-[succin-2-yl-(l.phenylalanine)]-7-[N-(2-aminoeth^ 
propyI-3-amine]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±)4-isopropyl.3-phenyl-4-(2<arboxy-l-methyIethyl).7-[N-(2-aminoethane)-3-keto^ 
propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepjne-2,5-dione trifluoracetate, 
5 (±)-l-isopropyl-3-phenyM-(2<arboxy-l-phenyIethyI)-7-[N-(2-aminoethaneh3-keto^ 
propyl-3-amine]-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione trifiuoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(lW-butoxy)]-7-[N-(2-aminoethane)-3-keto-l- 
propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-glycine)]-7-[N-(2-aminoethane)-3-ketD-l- 

10 propyN3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 

(+)-l-isopropyI-3-phenyl-4-[succin-2-yI-(l-vaiine)]-7-[N-(2-aminoethane)-3-keto-^ 
3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-phenyIalanine)]-7-[N-(2-aminoeth^ 
l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 

15 (±).l.methyl-3-phenyl-4-(2<arboxy-l-methylethyl)-7-[3-keto-l-propyI-3-(l-piperi2ineH 
3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-]-methyI-3-phenyl-4-(2-carboxy-l-pheny!ethyl)-7-[3-keto-l-propyl-3-(l-piperi2ine)]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methy^3-phenyl-4-Isuccin-2-yl-(^^butoxy))-7-[3-keto-^p^opyl-3-(l-pipe^i2ine^^ 

20 3,4-dihydro-l H-1 ,4-ben2odia2epine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyl-3-(l-piperi2me)]-^^^ 

dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

(±).l-methyl-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[3-keto-l-propyl-3-(l-piperizine)]^^^^ 
dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
25 (±)-l-methyl-3-phenyI-4-[succin-2-yl-(l-phenyIalanine)]-7-[3-keto-l-propyl-3^ 
piperi2ine)]-3,4-dihydro-lH-l,4-benz()diazepine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyl-4-(2-carboxy-l-TTiethylethyI)-7-[3-keto-l-propyl-3-(l-piperi2in^^ 
dihyd ro-1 H-1 ,4-benzodiazepine-2,5-d lone tri f 1 uoracetate, 

(±)-13-diphenyl-4-(2-carbt)xy-l-phenylethyl)-7-[3-keto-l-propyl-3-(l-piperi2ine)l-3,4- 

30 dihydro-1H-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[3-keto-l-propy!-3-(l-piperizine)]-3,4- 

dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-[succin-2-yl-(l-j;iycine)]-7-[3-keto-l-propyl-3-(l-piperizine)]-3,4- 

dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
35 (±)-l,3-d!phenyl-4-[succin-2-yl-(l-vaIine)]-7-[3-keto-l-propyl-3-(l-piperizine)]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4.[succin-2-yl-(l-phenyialanine)I-7-[3-keto-l-propyl-3-(l-piperizineW 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±).l-benzyl-3-phenyM-(2-carboxy-l-iiiethylelhyI)-7-[3-keto-l-propyI-3-(l-piperizine)]- 

3,4-dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 

(±H-benzyI-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propyl-3-(l-piperizine)]- 

3,4-dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
5 (±)-l-ben2yl-3-phenyM-[succin-2-yl.(l-^butoxy)]-7-[3-keto.l-propyl-3-^^^^ 

dihydro-lH-l,4-bet»zodiazepine-2^-dione trifluoracetate, 
(±)-l.ben2yl-3-phenyM-[succin-2-yI-(l-glycme)]-7-[3-keto-l-propyl-3Kl-piperi« 

dihydro-lH-l;4-benzodia2epine-23-dione trifluoracetate, 

(±).l.benzyl-3-phenyl-4-[succin-2-yl-(l-valme)]-7.[3-keto-l-propyl-3-(l-piperizi^ 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-benzyl-3-phenyl-4-[succin-2-yI-(l-pheny!alanine)]-7-[3-keto-l-propyl-3-(l- 

piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-metlnylethyl)-7-[3-keto-l-propyl-3-(l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l-isopropyl-3-phenyI-4-(2-carboxy-l-phenylethyI)-7-[3-fceto-l-propyl-3-(l- 

piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate,. 
(±)-l-isopropyI-3-phenyI-4.[succin-2-yl-{l-^butoxy)]-7-[3-keto-l.propyl-3-(l-p^perizine)l^ 

3,4-dihydro-lH-l/4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl^-phenyr-4-[succin-2-yI-(l-glycine)]-7-[3-kett,-l-propyl-3-(l-piperizine)]- 

20 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[3-keto-I-propyl-3-(l-piperizine)]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyl-3-(l- 

piperizine)]-3,4-dihydro-lH-l,4-ben2odiazepine-23-dione trifluoracetate, 
25 (±)-l-methyl-3-phenyl-4-(2-carbuxy-l-methylethyl)-7-[2-(2-aminoethanethiol)-l.ethyl]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l.methyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-(2-aminoethanethiol)-l-ethyl]- 
"3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succm-2-yl-(l-f-butoxy))-7-[2-(2-aminoethanetliiol)-l-ethyl]-3,4- 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-inethyl-3-phenyl-4-[succin-2-yI-(l-gfycine)]-7-[2-(2-aminoethanethiol)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-methyl-3-phenyl-4-[succin-2-yl-(l-vallne)l-7-[2-(2-aminoetl»anethiol)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-phenylalamne)]-7-[2-(2-aininoethanethiol)-l- • 

ethyI]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dlone trifluoracetate, 
{±)-l>diphenyI-4-(2-carboxy-l-methyIethyl)-7-[2-{2-aminoethat.ethiol)-l-ethyl]-3,4- 

dihydra-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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dihydro-lH-l,4-benzodia2epine'2^-ciiune trifluoracetatC/ 

(±)-13KiiphenyI-4.[succin-2.yl-(l-Nbutoxy)]-7-[2-(2-aminoethanethiol)-l-elhyl]^^^^ 

dihydro-lH-l,4-benzodiazepine-23-dii>ne trifluoracetate, 
5 (±)-l>diphenyl-4-[succin-2-yl-(l-gIycine)J-7-[2-(2-aminoethanethiol)-l-ethyI]-^^^^ 

dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 

(±H>diphenyl-4-[succin-2-yl-(l-vaIine)]-7-[2-(2-aminoethanethiol)-l-ethyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l>diphenyl-4-[succin-2-yI-(l-phenylalanine)]-7-[2-(2-aminoethanethiol)-l-ethyl]- 

10 3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-(2-carboxy-l-methylethyI)-7-[2-(2-aminoethanethiol)-l-€t^^^ 

3,4-<iihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-ben2yl-3-phenyl-4-(2<arboxy4-phenyIethyI)-7.[2-(2-aminoelhanethiol)4-ethyl^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±).^benzyl-3-pheny^4-[succin-2-yl-(^-/-butoxy)]-7-[2-(2-aminoethanethiol^^et^^^ 

dihydro-lH-l,4-benzodiazeplne-2>dii>ne trifluoracetate, 
{±)-l-benzyl-3-phenyI-4-[succin-2-yI-(l-gIycine)]-7-[2-(2-aminoethanethioI)-l^ 

dihydru-lH-l,4-ben2odia2epine-2^-dione trifluoracetate, 

{±)-l-benzyl-3-phenyl-4-[succin-2-yI-{l-valine)]-7-[2-(2-aminoethanethioI)-l-ethyl]-3,4- 

20 dihydro-lH-l,4«ben2odiazepine'2,5-dic)ne trifluoracetate, 

(±)-l-benzyI-3-phenyl-4-[succin-2-yI-(l-phenylaianine)]-7-[2-(2-aminoethanethiol)-l- 

ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
(±)-l-isopropy!-3-phenyl-4-{2<arboxy-l-methyIethyI)-7-[2-(2-amino€thanethiol)-l- 

ethyl)-3,4-dihydro-lH-l,4-benz()diazepine-2,5-dione trifluoracetate, 
25 (±H-isopropyl-3-phenyI-4-(2<arboxyO-phenylethyi)-7-I2-(2-ammoethanethm^ 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-djone trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-Isuccin-2-yl-(l-Nbutoxy)]-7.[2-(2-aminoethanethiol)-l-^^^ 

3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yN(l-glycine)]-7-[2-(2-amirioethanethiol)-l-ethy 

30 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-isopropyl-3-phenyl-4-(succin-2-yl'(l-valine)]-7-[2-(2-aminoethanethiol)-l-ethyl]- 

3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-pheny!alanine)]-7-I2-(2-anr)inoetharietW 

elhy!]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±H-methyl-3-phenyl-4-(2<arboxy-l-methylethyI)-7-[4-(2-amino-6-methylpyrimidine^ 
ylH-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-methy!-3-phenyI-4-(2<arboxy-l-pheny!ethyl}-7-[4-(2-amino-6-methyIpyrimidm^^ 
ylH-t>xa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±H-n«thyl-3-phenyl-4-[sucdn-2-yKl-Nbutoxy)]-7-[4-(2-am.no^methylpyr.m 

ylHH>xa-l-butyll-3/4-dihydro-lH.I,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-niethyl-3-phenyl-4-[succin-2-yl-(l-glydne)I-7-[4-(2-amino-6-methyl^ 
ylH-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 

5 (±).l-methyl-3-phenyl-4-[succin-2-yI-(l-vaIine)]-7-[4-(2-am^^^ 

4^xa-l-butyI]-3,4-dihydro-lH-I,4-ben2odiazepine-2^-dione trifluoracetate, 

(±)-l-methyl-3-phenyI-4-[succin-2-yI-(l-phenylalanine)]-7-[4-(2-amino-6- 

methylpyrimidine^-yl)^xa-l-butyl]-3,4-dihydro-lH-W-benzodia2epine-2,5^^^ 

trifluoracetate, 

10 (±H>diphenyI-4-(2-carboxy-l-methylethyl)-7-[4-(2-ammo-6-methyIpyrimidine^-ylH 

oxa-l-b«lyll-3,4-dihydro-lH-l/4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l,3HliphenyI-4-(2-carboxy-l-phenylethyI)-7-[4-(2-ammo-6-methylpyrimidine-4-yl)-4- 

oxa-l-butyll-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H>diphenyI-4-[succin-2-yl-(l-f-butoxy)]-7-[4-(2-amino-6-methylpyriinidine-4-yl)-4- 

15 oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 

{±)-1.3-diphenyl-4-[succin-2-yl-(l-gIycine)]-7-[4-(2-amino-6-methylpyrimidir,e^-yl)-4- 

oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
{±)-l,3KiipIaenyI-44succin-2-yl-(l-va!ine)l-7-[4-(2-amino^-methylpyrimidine-4-yI)-4-oxa- 

l-butyl]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
20 (±)-l>diphenyM-[succin-2-yI.(l-plienylalar,ine)]-7-[4.{2.amirio-6-methyIpyrimidir,e^ 
ylH-oxa-l-but}'l]-34-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±)-l-benzyI-3-phenyl-4-(2-carboxy-l-methylethyI)-7-[4-(2-amino-6-methy!pyrimidine-4- 

yI)-4-oxa-l-butyl]-3,4-dihydro-TH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-ben2yl-3-pher»yl-4-(2-carboxy-l-plienyletlv0-7-[4-(2-amino-6-methylpyrimidine-4- 

25 yl)-4-oxa-l-butyl]-3,4-dilnydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-ber.zyl-3-plnenyl-4-[succin-2-yl-(l-l-butuxy)]-7-[4-(2-amir»«-6-methyIpyrimidine-4- 

yl)-4-oxa-l-butyl]-3,4-dihydn>-lH-l,4-benzc.diazepine-2.5-dione trifluoracetate, 
(±)-l-benzyl-3-pheny]-4-Isuccin-2-yl-(l-glycine)]-7-[4-(2-arT»ino-6-methylpyrimidlne-4-yl)- 

4-oxa-l-butyll-3,4-diliydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
30 (±)-l-benzyl-3-phenyl-4-[sucdn-2-ylKl-valine)]-7-[4-{2-amino-6-ir»ethylpyrimid 
4-oxa-l-butyl]-3,4-dihydro-lH-M-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-ben2yI-3-phenyl-4-[succit>-2-yi-(l-phenylaIanine)]-7.[4-(2-ainino-6- 
methylpyrimidine-4-yl)-4-oxa-l-bufyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione 

trifluoracetate, 

35 (+)-I-isopropyl-3-plienyl-4-(2<arbc)xy-l-methyletliyl)-7-[4-(2-amino-6- 

met^,ylpyrimidiae-^yl)-4-oxa-l-butyl]-3,4-dihyd^o-lH-l,4-benzodiazepine-2,5-dione 

trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[4-(2-amino-6-methylpyriinidlne- 
4-yI)-4-oxa-l-butj'i]-3,4-dihydn>-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±H-isopropyI«^phenyl-4.[succin-2-yl.(l.^butoxy)].7-[4-(2-amino-6-methylpyri^ 
yl)-4-oxa-l-bu^ll-3.4-dihydri)-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-isopropy3-3-phenyl^-[succin-2-yl-(l-glycine)].7-[4-(2-amino-6^^ 
yl)l-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 
5 (±)-l.isopropy3-3-phenyI-4-[succin-2-yI-(l-vaIine)I-7-[4-{2-amino-6-methyIpyrimi 
ylH-oxa4-bulyll-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-(4-(2-amino-6^ 
methyfpyrinudine-4-yIH-oxa-l-butyl]-3,4.dihydro-lH-l,4-benzodiaz 

trifluoraceUite, 

10 (±)-l.methyl-3-phenyM-(2-carboxy-l-methylethyj)-7-[5-(2-aminopyridine-3-yi)-5-^^^ 
pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±H-methy^3-phenyI-4-(2<arboxy-l-phenylethyI)-7-[5-(2-aminopyndine-3-yI)-^^^ 
pentyI]-3,4-dihydrD-lH-l,4-ben2odiazepine-2^-di()ne trifluoracetate, 
(±)4-melhyl-3-phenyI-4-[siiccin-2-yl-(l-^butoxy)]-7-[5-(2-aminopyridine-3-y^ 

15 pentyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2>dione trifluoracetate, 

(±)-l-methy!-3i>henyl-4-[succin-2-yI-{l-giycine)]-7-[5-(2-aminopyridine-3-^^ 
penty!]-3,4-dihydn>-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±)-l-methyl-3-phenyI-4-[succin-2-yl-(l-valine)]-7-[5-(2-aminopyridine-3-yI)-5^^ 
pentyI]-3/4-dihydro-lH-l,4-benzodiazepine-2,5-dic)ne trifluoracetate, 

20 (±).l-methy^3-phenyl-4'[succin-2-ylH^phenyIaIanine)]-7-[5-(2-aminopyridine-3-yl)^^^ 
oxa-l-pent>'13-3,4-dihydn)-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
(±)-l>diphenyl-4-(2<arboxy-l-methylethyl)-7-[5-(2-aminopyridine-3-yl)-5-^^^ 
pentyl]-3,4-dlhydro-lH-l,4-ben2odiazepine-2,5-dione trifiuoracetate, 
(±)-l>diphenyl-4-(2-carboxy-l-phenyIethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa-^ 

25 pentyl]-3,4-dihydro-l H-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l>diphenyl-4-[succin-2-yl-n-Nbutoxy)]-7-[5-(2-amini)pyridine-3-yl)-5-oxa-l-pentyn- 

3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifiuoracetate, 

(±)-l>diph€nyl-4-[succin-2-ylHl-filycine)]-7-[5-(2-arninopyridine-3-y!)-5-oxa-l-pent 

3,4-dihydrivlH-l,4-ben2odia2epine-2>dione trifiuoracetate, 
30 (±).13-diphenyl-4-[succin-2-yI-(l-vaiine)]-7-[5-(2-aminopyridine-3-yl)-5«oxa-l-pent^^ 

3,4-dihydro-1H-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l,3-diphenyM-[succin-2-yl-(l-phenyIalanine)]-7.[5-(2-aminopyridine-3-yI)-5-oxa-l- 

pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
(±)-l-benzyl-3-phenyl-4-(2<arbt)xy-l-methylethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa-l- 

35 penty I]-3,4-d ihyd ro-1 H - 1 ,4-ben2od iazepine-2,5-d ione, 

(±)-l-benzyl-3-phenyN4-(2-carbi)xy-l-phenylethyI)-7-[5-{2-aminopyridirie-3-yl)-5-oxa-l- 

pent>'l]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifiuoracetate, 
(±)-l.ben2yl-3-phenyI.4-[succ^n-2-yl-(^^bult)xy)]-7-[5-(2.aminopyridine-3-yl)-5^ 
pentyI]-3,4-d5hydro-lH-l,4-ben2odia2epine-2,5-dione trifiuoracetate. 
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(±).l.benzyI-3-phenyl-44sucdn-2-yIHl-glycine)]-7.[5.(2.aminopyri 

pentyl]-3.4-dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 
(±H.benzyN3-phenyM.[succin-2-yI-(l-vaIine)]-7.I5.(2-aminop^^^^ 
pentyIJ-3,4-dihydro-lH-l,4-ben2odia2epine-23-dione trirtuoracetate, 
5 (±)-l.benzyl-3-phenyl-4-[succin-2-yI-(l-phenyIalanine)l-7-[5-(2-am^ 

oxa-l-pentyl}-3,4-dihydro-IH-l,4.benzodia2epine-2,5-dione trifluoracetate, 
(±).l-isopropyl-3-phenyI-4.(2-<arboxy-l-methyIethyl)-745-(2-aminopyri 
l-pentyl]-3,4-dihydro-lH-l,4-benzodra2epine-2>dione trifluoracetate, 
(±)-lMSopropyI-3-phenyI-4.(2<arboxy-l-phenylethyI)-7-[5.{2-aminopyr^^ 

10 l.penlylI-3>dihydro-IH-l,4-benzodiazepine-2^-dione trifluoracetate, 
{±)-l-isopropyl-3-phenyI^[succin•2-y^(l-^butoxy)]-7.[5-(2-amin^ 
pentyll-3,4-dihydro-lH-l,4'benzodiazepine-2>dione trifluoracetate, 
(±)-l-isopropyI-3-phenyI-44succin-2-yl-(l-giycine)]-7-[5.(2-aminopyri 
pentyI]-3,4-dihydru-lH-l,4-benzodia2epine-2^^dione trifluoracetate, 

15 (+).l-isopropyl-3-phenyI-4.[succin-2-yl-(l-Yaline)]-7-[5-(2-ammopyridine-3^^^ 
pentyl]-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione trifluoracetate, 
(±)-l-isopropyr-3-phenyl-4-[succin-2-yl-(l-phenylaIanine)]-7-[5-(2-amino 
oxa-l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

20 c) l-methyI-4-(2-carboxyethyI)-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH.l,4- 
benzodiazepine-2,5-dione was prepared by the method described in Example 2. 
Thus, ISmgs l-methyl-4-(2-carboxyethyl)-7-(5-am!no-l-pentyI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2>dione yielded 17mgs (87%) l-methy!-4-(2<arboxyethyl)-7-(5- 
guanidino-l-pentyI)-3,4-dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate (1/r C- 

25 18 reverse-phase column, eluting with a solvent gradient of 10:90 methanol(0.1% 
trifluoracetic acid)/ water (0.1% trifluoracetic acid), time 0 to 10 min, to 50:50 
methanol{0.1% trifluoracetic acid)/water (0.1% trifluoracetic acid), time 10 min to 40 min, 
flow=10ml/min, Rt=385 min, un detection 254nm), HRMS (FAB) molecular ion m/z=r390^132 
( cald. C19H27N5O4, 390.2182) 

30 Using the above procedure, but substituting the appropriate amino add for 1-methyl- 

4-(2-carboxyethyI)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4-benzodiazepine-'2,5-dione 

there may be prepared, for example, tlie following compounds: 

l.methyl-4-(2-carboxy-l-methylethyI)-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione trifluoracetate, 
35 l-methyl-4-(2-carboxy-l-phenylethyl)-7-(5-guflnidino-l-pentyI)-3,4-dihydro-lH-l,4- 

ben2odia2epine-2,5-dione trifluoracetate, 

(±)-l-methyM-[succin-2-yl-(l-Nbutoxy)]-7-(5-guanidino-l-pentyI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-methyI-4-[succin-2-yI-(l-glycine)]-7-(5-guanid!no-l-pentyl)-3,4-dihyd 
ben2odiazepine-2^-dione trifluoracetate, 

(±H-methyl-4-[succin-2-yl-(l-vaIine)]-7-(5-Buanidino-l-pentyl)-3,4-di^^ 

ben2odiazepine-2^-dione trifluoracetate, 
5 (±).i.methyl-4-[succin-2-yl-(l-phenylaIanine)]-7-(5-guanidino-l-pentyl)-3,4-dih^ 

l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-phenyl-4-{2-carboxy-l-methylethyI)-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 
ben2odia2epine-2^-dione trifiuoracetate, 

l-phenyl-4-(2-carboxy-l-phenylethyl)-7-{5-guanidino-l-pentyI)-3,4-dihydro-lH-l,4- 

10 benzodiazepine-2^-dione trifluoracetate, 

(±^l-pheny^4-[sucdn-2-y!-(^f-butoxy)]-7-{5-guanidi^o-^pentyl)-3,4-dihyd^o-lH.l,^^ 

benzodiazepine'2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-glycine)]-7.(5-guanidino.l-pentyl)-3,4-dihydro-lH^^ 

benzodia2epine-23-dione trifluoracetate, 
15 (±).l.phenyl-4-[succin-2-yi-(l-vaIine)]-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodia2epine-2^-dione trifluoracetate, 

(±)-l-phenyl-4-Isuccin-2-yl-(l-phenyialanine)]-7-(5-guanidino-l-pentyl)-3,4-dihydrO'lH- 
l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-benzyI-4-(2-carboxy-l-methylethyl)-7-(5-guanidino-l-pentyI)-3,4-dihydro-lH-l,4- 

20 benzodiazepine-2,5-dione trifluoracetate, 

l-ben2yl-4-(2-carboxy-l-phenylethyl)-7-(5-guanidino-1-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-d ione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(]-/-butoxy)]-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,^^ 

ben2odia2epine-2,5-dione trifluoracetate, 
25 (±)-l-ben2yl-4-[succin-2-yl-(l-glycine)]-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 

ben2odia2epine-2,5-dione trifluoracetate, 

(+)-l-ben2y]-4.[succin-2-yl-(l-valine)]-7-{5-guanidint)-l-penty!)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-ben2yl-4-[succin-2-yl-{l-phenylnlanine)]-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH- 

30 l,4-benzodia2epine-2,5-dione trifluoracetate, 

l-isopropyJ-4-(2-carboxy-l-methylethyl)-7-(5-guanidino-l-pentyI)-3,4-dihydro-lH-l,4- 

ben2odia2epine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2<arboxy-l-phenylethvl)-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodia2epine-2,5-dione trifluoracetate, 
35 (±).l-isopropyl-4-Isuccin-2-yl-(l-/-buloxy)]-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH 

ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-glycine)]-7-(5-guanidint»-l-pentyI)-3,4-dihy 
benzodia2epine-2,5-dione trifluoracetate. 
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(±H-isopropyl-4-[succin-2-yl-(l-vaIine)]-7.(5-guanidino-l-penlyl)-3,4-dihydio-lH-l,4- 

benzodia2epine-2^-dione trifluoracetate, 

(±)-l-isopropyI-4-lsuccin-2-yl-(l-phenylaianine)]-7-(5-guanidino-l-pentyl)-3,4-dihydro- 

lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 i-methyl-4-(2-carboxy-l.methylethyl)-7.[N-(2-guanidinoethane)-3-keto-l-propyl-3- 

anune]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
l-inethyI-4-(2^arboxy-l-phenylethyl)-7-[N-(2-guanidit>oethane)-3-keto-l-propyl-3- 

amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dior>e trifluoracetate, 
(±)-l-methyl-4^succin-2-yl-(l+butoxy)]-7-tN-(2-guar»idiiioethane)-3-keto-l-prop^ 

10 ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyI-4-[succin-2-yI-{l-gIyclne)]-7-[N-{2-guanidinoethane)-3-keto-l-propyl-3- 

amine]r3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-4-[succin-2-yl-(l-valine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyI-3- 

amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l-methyl-4-[succin-2-yl-(]-phenylalanine)]-7-[N-(2-guanidinoethane)-3-keto-l.propyI- 

3-amine]-3,4-dihydro-lH-l ,4-benzodiazepine-2,5-dione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-methylethyl)-7-[N-(2-guanidinoethane)-3-keto-l-propyl-3- 

amir»e]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-phenyl-4-(2<arbaxy-l-phenyIethyl)-7-[N-(2-guanidinoetlnane)-3-keto-l-propyl-3- 

20 amine]-3,4-dlhydro-lH-l,4-benzodiazepine-2,5-dione triflut)racetate, 

(±H-phenyl-4.[sucdn-2-yl-(l-f-butoxy)]-7-[N-(2-guanidinoethane)-3-keto-l-propyl-3- 

amine]^,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-phenyI-4-[succin-2-yl-(I-glycine)]-7-[N-(2-guanidinoethane)-3.keto-l-propyl-3- 

amineI-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l-phenyI-4-[succin-2-yl-{l-valine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyl-3- 

amine]-3,4-dihydn>-lH-l,4-benzodrazepine-2,5-dione trifluoracetate, 
(±)-l-phenyl-4-[succjn-2-yl-(l-phenylalanine)]-7-[N.(2-guanidinoethane)-3-keto-l-propyI- 

3-amine]-3,4-dihydro-lH-1.4-berjzodiazepine-2,5Klione trifluoracetate, 
l-benzyl-4-(2-carboxy-I-methylethyl)-7.[N-(2-guanldinoethane)-3-keto-l-propyl-3- 

30 aitiine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-ben2yI-4-(2-carboxy-l-phenylethyI)-7-tN-(2-guanidinoethane)-3-keto-l.propyl-3- 

amine]-3,4-dihydro-lH-l,4-ber>zodiazepine-2,5-dione trifluoracetate, 
(+)-I-benz>'l-4-[succin-2-yl-(l-f-butoxy)]-7-[N-(2-guanidinoethane)-3-keto-l-propyl-3- 

amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-l-benzyl-4-[buccin-2-yl-(l-glycine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyI-3- 

amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-4-[succin-2-yl-(l-valine)l-7-IN-{2-guanidinoethane)-3-keto-l-propyl-3- 

aniir»e]-3,4-dihydrc»-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-benzyM-[succin-2-yl-(l-phenyIalanine)]-7-[N-(2-guanidinoethane^3-keto-l-pro^ 
3-amine]-3,4-<lihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-isopropyJ-4-(2<arboxy-l-methylethyl)-7.[N-(2-guanidinoethane)-3-keto.l-propyl-3- 

amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
5 l-isopropyl-4-(2-carboxy-l-phenylethyl)-7-[N-(2-guanidinoethane)-3-keto-l-propyl-3- 

amine]-3,4-dihydro-lH-l,4-benzodia2epine-23-dione trifluoracetate, 
(±)-l-isopropyM-[succin-2-yl-(l-f-buloxy)].7-[N-(2-guanidinoethane)-3-keto^ 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±)-^isopropyl-4-[succin-2-yl-(^glycine)]-7-[N-(2-guanidinoethane)-3-k^ 

10 amine]-3,4-dihydro-lH-l,4-ben20diazepine-2^-dione trifluoracelate, 

(±)-l-isopropyI-4-[succin-2.yMl-valine)]-7-[N-(2-guanidinoethane)-3-keto-l-p^^ 
ainine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-4-[succin-2-yI-(l-phenylalanine)]-7-[N-(2-guanidinoethane)-^^^ 
propyl-3-amine]-3,4-dihydri)-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

15 l-methyI-4-{2-carboxy-l-methylethyl)-7-[3-keto-l-propyi-3-(4-amidino-l-piperizin^ 
dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

l.methyl-4-(2<arbuxy-l-phenyIethyl)-7-I3-keti>-l-propyl-3-(4-amidino-l-piperi 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±)-l-methyM-[succiri-2-yl-(l-Nbutoxy)]-7-[3-keti>-l-propyl-3-(4-ainidino-l-piperizin^ 

20 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±)-l-methyl-4-[succin-2-yI-(l-glycine)]-7-[3-keto-l-propyl-3-(4-amidirio-l-piperizine)^ 

3,4-dihyclro-lH-l,4-benzodiazepine-2,5-dii)ne trifluoracetate, 

(±)-l-niethyl-4-[succin-2-yl-(l-valine)]-7-[3-keto-l-propyl-3-(4-amidino-l-piperizine)]-3,4 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l.methyl-4-[succin-2-yI-(l-phenyiaIanine)]-7-[3-keto-l-propyl-3-(4-amidino-l- 
piperi2ine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-phenyl-4-(2<arboxy-l>methylethyl)-7-[3-keto-l-propyl-3-(4-amidino-l-piperizine)] 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, • 

l-pheriyl-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propyN3-(4-amidino-l-piperizine)]-3,4 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-/-buti)xy)]-7-[3-keto-l-propyl-3-(4-arnidino-l-piperizineW 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-{l-glycine)]-7-[3-keto-l-propyl-3-(4-amidirio-l-piperizine)l- 
3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
35 (±)-l.phenyl-4-[succin-2-yI-{l-valine)]-7-[3-keto-l-propyl-3-(4-arnidino-l-piperizine)]-^^^ 
dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[3-kelo-l-propyI-3-(4-amid^^^^ 
piperi2ine)]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate. 
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l-benzyl-4-{2.carboxy-l-methylethyI).7.[3-keto.l-prop^^ 

dihydro-lH-l,4-benzodiazepme-2^-dione trifluoracetate^ 
l.ben2yI-4-(2.carboxy.l-phenyIethyI}-7.[3-keto.l.propyl-3-(4.^^^ 

dihydro-lH-l,4-ben2odia2epine-2^-dione trifluoracetate, 
5 (±H-benzyW4succin-2-yKl.^butoxy)]-7-[3-keto-l-propy^H4-aITlidino 

3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, ^ 
(±)-l-ben2yM-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyI-3K4-amidi^ ^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, ♦ 
(±H-benzyl-4-[succin-2-yl-(l-vaIine)]-7-[3-keto-l-propyl-3.(4.^^ 

10 dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±H-benzyl-4-[succin-2-yl.(l-phenyIalanine)]-7-[3-keto-l-propyI-3-^^ 
piperi2ine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-drone trifluoracitate, 
l-isopropyI-4-(2-carboxy-l-methylethyI)-7-[3-keto-l-propyl-3-(4-amidino-l-piperi 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 l-isopropyI-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propyl-3-(4-amidino-l^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
(±).lM-sopropyl-4-[sucdn-2-yl-(l-^butoxy)]-7-[3«keto-l-propyI-3.(4.amidi^^^^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dit)ne trifluoracetate, 
(+H-isopropyl-4-[succin-2-yI-(l-glycine)]-7.[3-keto-l-propyl-3-(4-am 

20 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H4soprapyI-4-[succin-2-yl.(l-valine)]-743-keto-l-propyl-3-(4-amid!no-l-^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-diune trifiuoracetate, 
(±H-jsopropyI-4-[succin-2-yKl-phenyIalanine)]-7.[3-keto-l-propyl-3-(4-am 
piperi2ine)]-3,4-dihydro-lH-I,4-benzodiazeprne-2,5-dione trifiuoracetate, 
25 I-methyl-4-(2<arbaxy-l-methyIethyI)-7-[2-(2-guanidinoethanethiol)-l-eth^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-methyl-4-(2-carboxy-l-phenylethyl)-7-[2-(2-guanidinoethanethiol)-l-ethyll-^^^ 
dihyd ro-1 H-1 ,4-benzod iazep ine-2,5-dione tri f I uoraceta te, 

(±)-l-methyM-[succin-2-yi-(l-f-butoxy)]-7-[2-(2-Buanidinoethanethiol)-l-ethyl]-3,4- 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±).l-methyI-4.[succin-2-yl-(l-glycine)I-7-[2-(2-guanidinoethariethiol)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyI-4-[succin-2-yKl-valine)l-7-[2.(2-guanidinoethanethioI)-l-eth^^^ ^ 

dihydro4H-l,4-benzodiazepine-2,5-dione trifluoracetate, ^ 
35 (±).l.methyM-[succin-2-yN(l-phenyla!anine)]-7-[2-(2-guanidinoethanethiolH^^ ^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-d ione trifluoracetate, * 
l-phenyM-{2-carboxy-l-rriethylethyI)-7-[2-{2-guanidinoethanethiolH-ethyl]-3,4- 

dihydro-lH'l,4-benzodiazepine-2,5-dione trifiuoracetate. 
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l-phenyM-{2-carboxy-l-phenylethy!)-7-[2.{2-guanidinoethanethiol)-l-ethyl]-3,4^ 
dihyd ro-1 H-1 ,4-benzodiazepine-2,5-cl ione tri f I uoraceta te, 

(±)-^pheny^4-[succin-2-y^(^^butoxy)]-7-[2-(2-guanid^noethanethiol^^ethyl]'3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
5 (±).l-phenyM-[succin-2-yl-{l-glycine)]-7-[2-(2-guanidinoethanethiolH-ethylH^^ 

^ dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-phenyI-4-[succin-2-yl-(l-vaHne)l-7-[2-(2-guanidinoethanethiol)-l-ethyIl-3,^ 

r dihydro-lH-l,4-benzodiazepine-2^-dione trifiuoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-guanidinoethanethiol)-l-^ 

10 dihydro-lH-l,4-ben2odiazepine-2^-dione trifiuoracetate, 

l.benzyl-4-(2-carboxy-l-methylethyI)-7-[2-(2-guanidinoethariethiol)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

l-benzyI-4-(2-carboxy-l-phenylethyl)-7-I2-{2-guanidlnoethanethiol)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-di()ne trifiuoracetate, 
15 (±)-l.benzyl-4-[succin-2-yI-(l-/-butuxy)]-7-[2-(2-guanidinoethanethiol)-l-ethyll-3,4- 

dihydro-lH-l,4-benzudiazepine-2>dione trifiuoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-glycine)]-7-[2-{2-guanidinoethanethiol)-l-ethyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-ber>zyI-4-[succin-2-yl-(l-vaIine)]-7-[2-(2-guanidinoethanethioI)-l-ethyI]-3,4- 

20 dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-berizyI-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-guanidinoethanethiol)-l-eth^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

l-isopropy!-4-(2-carboxy-l-rnethyletliyl)-7-[2-{2-guamdinoethanethiolH-ethylJ-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
25 l-isopropyl-4-{2-carboxy-l-phenylelhyl)-7-[2-(2-guanidinoethanethiol)-l-ethyI]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-isopropyl-4-[succin-2-yU(l-Nbutoxy)]-7.(2-{2-guanidinoethanethiol)-l-ethyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-isopropyl-4-Isuccin-2-yl-(l-glycine)]-7-[2-(2-guanidinoethanethiol)-l-ethyl]-3,4- 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-isopropyl-4-Isuccin-2-yI-{l-valine)]-7-(2-(2-guanidinoethanethiol)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5'dii)ne trifiuoracetate, 

(±)-l-isopropyl-4-(succin-2-ylHl-phenylalanine)]-7-[2-(2-guanidinoethanethioi)-l-^^^ 

^ 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

35 (±)-^methyl-3-phenyl-4-(2<arboxy-l-rnethylethyI)-7-(5-guanidino-l-pentyI)-3,4- 

* dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-methyI-3-phenyl-4-(2<arboxy-l-phenylethyl)-7-(5-guanidino-l-pentyl)-^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate. 
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(±)-l-methyl-3-phenyl-4-[succin-2-yI-a+butoxy)l-7K5-guanidino-l-pentyl)-3,4Ki.h^ 
lH-l,4-benrodiazepine-2^-dlone trifluoracetate, 

(±H-methyl.3-phenyl-4-[succin-2-yHl-glycine)]-7.(5-guanidino-l-pentyI)^^^^^ 

lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 (±).i'meAyI-3-phenyl-4-[succin-2-yI-(l-vaHne)]-7-(5.guanidino-l-pentyl)-3,4 

lH-l^-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-methyl-3-phenyI-4-[succin-2-yl-(l-phenylalanine)]-7-(5-guanidino-l-pentyl)-3,4- 
dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

(±)-l>diphenyl-4-(2-carboxy-l.methylethyI)-7.(5-guanidir,o.l-per,tyl)-3,4.dihydro-l^ 

10 l,4-benzodiazepine-2,5-dlone trifluoracetate, 

(±)-l>dipher»yl-4.(2<arboxy-l-phenyIethyl)-7-C5-guanidmo4-perityl)-3,4-^^^ 

l,4-benzodiazepine-2,5-dione trifluoracetate. 

(l)-l,3-diphenyl-4.[succin-2-yKl-^butoxy)l-7-(5-guanidino.^pentyl)-3,4-dihy 

benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l,3-dipheriyI-4-[succin-2-yI-(l-glycine)I-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-[succin-2-yI-(l-valine)]-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-[sucdn-2-yl-(l-phenylalanine)l-7-(5-guanidino-l-pentyl)-3,4Kiihydro- 

20 lH-l,4-ben2odiazepine-23-dione trifluoracetate, 

(±)-l-benzyl-3-pheny!-4-(2-carboxy-l-methylethyl)-7-(5-guanidino-l-pentyI)-3,4-dihydro- 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±H-benzyI-3-phenyl-4-(2-carboxy-l-phenyIethyI)-7-(5-guanidino-l-pentyl)-3,4-dihydro- 

lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
25 (±)-l-benzyI-3-phenyl-4-[succin-2-yI-(l-f-butoxy)]-7-(5-guanidino-l-pentyl)-3,4-dihydro- 

lH-l,4-benzodiazepine-23-dione trifluoracetate, 

(±)-l-benzyl-3-phenyI-4-[succin-2-yl-(l-glycine)]-7-(5-guanidino-l-pentyl)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyI-4-[succin-2.yKl-valine)]-7-(5-guanidino-l-pentyl)-3,4Kiihydro-lH- 

30 l/4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-benzyl-3-phenyl-4-[sucdn-2-yl-(l-phenylalanine)]-7-(5-guanidino-l-pentyl)-3,4- 

dihydru-lH-l,4-ber\zodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-(2<arboxy-l-methyIethyl)-7-{5-guanidino-l-pentyl)-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (+)-l-isopropyI-3-phenyl-4-(2-carboxy-l-phenylethyI)-7-(5-guanidino-l-pentyl)-3,4- 

dihydnvlH-l,4-berm)diazepine-2^-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-t-butoxy)]-7-(5-guanidino-l-pentyl)-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-isopropyI-3-phenyl-4-[succin-2-yl.(l.g|ycine)]-7-(5-guanidino-l-pentyl)-3,4-di 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate/ 

(±)-l-isopropyK3-phenyl-4-[succin-2-y|.(l-vaIine)]-7-(5-guanidino-l-pentyI)-34-^ 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 (±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-phenyIalanine)]-7-(5-guanidino-l-penlyO 
dihydro-lH-l,4-benzodiazepine-2^-dione trifiuoracetate, 

(±)-l-melhyI-3-phenyl-4-{2<arboxy-l-methylelhyI)-7-tN-(2-guanidinoethane)-3-keto-^ 
propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-(2<arboxy-l-phenylethyI)-7-[N-(2.guanidinoethane)-3-keto^ 

10 propyl-3-ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±H-methyl-3-phenyI-4-[succin-2-yl-(l-^butoxy)]-7-[N-(2-guanidino.ethane)-3-ketG-l- 
propy]-3-amine]-3,4-dihydr(vlH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-1-methyj-3-plienyl-4-[succin-2-yI-(l-glycine)]-7-[N-(2-guanidinoethane)-3-ket^^^ 
propyl-3-amine]-3,4-dihydro-lH-l,4-benzi)dia2epine-2,5-dione trifluoracetate, 

15 (±).l-methyl-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[N-{2-guanidinoethane)-3-keto-l- 
propyi-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l.methyl-3-phenyI-4-[succin-2-yl-(l-phenylalanine)]-7-[N-(2-guanidirioethane)-3- 
keto-l-propyi-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±)-l,3-diphenyl-4-(2-carboxy-l-methylethyl)-7-(N-(2-guanidinoethane)-3-keto-l-propyl- 

20 3-amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-(2-carboxy-l-phenyIethyI)-7-[N-(2-guanidinoethane)-3-keto-l-propyi- 
3-amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyl-4-[succin-2-yI-(l-Nbutoxy)]-7-[N-(2-guanidinoethane)-3-keto-l-propyl-3- 
amine]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

25 (±).13-diphenyl-4-[succin-2-yI-(l-glycine)]-7-[N-(2-guanidinoethane)-3-k€to-l-propyl-^^ 
amine]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±)-l,3-dipheny!-4-[succin-2-yl-(l-valine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyl-3- 

ainine]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[N-(2-guanidinoethane)-3-keto-l- 

30 propyl-3-amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-(2<arboxy-l-rnetl\\Methyl)-7-[N-(2-guanidinoethane)-3-keto-l^ 
propyl-3-amine]-3,4-dihydro-lH'l,4-benzt)dia2epine-2,5-dione trifluoracetate, 
(±)-l-ben2yl-3-phenyl-4-(2-carboxy-l-phenylethyI)-7-[N-(2-guanidinoethane)-3-keto-l- 
propyl-3-amine]-3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

35 (±)-l-benzyl-3-phenyM-[succin-2-yl-{l-Nbuloxy)]-7-[N-{2-guanidinoethane)-3-ke^^^^ 
propyl-3-amine]-3,4-dihydr(>-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-Isuccin-2-yl-(l-glycine)]-7-[N-(2-guanidinoelhane)-3-keto-l- 
propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±H-benzyl-3-phenyl-4-[succin-2-yI-(l-vaIine)l-7-[N-(2-guanidlnoethaneH^^ 

propyl-3.aminel.3^ihydr»-lH-l,4-benrodiazepine-2^-dione trlfluoracetate, 
(±)-l-benzyW-phenyI-4.[succin-2-yKl-phenylalanine)]-7-[N.(2-guanidmoethane)-3-keto- 

l-propyl-3-amme]-3,4-dihydro-lH-I,4-ben2odiazepine-2^-dione trifluoracetate, 
5 (±).l.isopropyl-3-phenyl-4-(2-carboxy-l.methylethyl)-7-[N-(2-guanidmoethane).3-te^^^ 
l-propyI-3-amine]-3,4-dihydro.lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 
(±)-l-isopropyI-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[N<2-guanidin^^^ 
propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5Hlione trifluoracetate, 
(±H-isop^opyl-3-phenyl-4-[succin-2-yI-0-^butoxy)]-7-[N-(2^uanidi^oeth^ 
10 propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-isopropyl-3-phenyl-4-[succin-2.yKl-glycine)]-7-[N-{2-guan^ 
propyl^3-amine]^,4-dihydro-lH-l,4.benzodrazepine-2^ione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4.[succin-2-yl-(l-valine)]-7-[N.(2-guanid.-noethane)-3-keto-^ 

propyl-3-amine]-34-dihydro-lH-I,4-benzodia2epine-2,5-dione trifluoracetate, 
15 (±)-l-isopr»pyl-3-pheny!-4-[succin-2-yl-(l-phenylalanine)]-7-[N-(2-guanidinoethane)-3- 
keto-l-propyl-3-amine]-3.4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-methyI-3-phenyl-4-(2-carb«xy-l-n,etiiyletiiyi)-7-[3-keto.l-propyl-3-(4-aniidino-l- 

piperizine)l-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-(2-carboxy.l-plienylethyl)-7-[3-keto-l-propyl-3-(4-amidino-l- 

20 piperizine)]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dtone ttifluoracetate, 

(±H-rI^ethyl-3-phenyl-4-[succirl-2-yl-(l-^bufoxy)]-7^3-keto-l-propyI-3-(4.amidiI^o-l- 

piperizine)]-3/4-dihydro-lH-l,4-benzodiazepine-2,5-diorte trifluoracetate, 
(±)-l-methyI-3-phenyl-4-[succIn-2-yI-(l-glycir>e)]-7-[3-ket«-l-propyl-3-{4-amidino-l- 

piperizine)]-3,4<iihydn)-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l.methyl-3-phenyI-4-[succin-2-y!-(l-valine)J-7-[3-keto-l-propyI-3-(4-amidino-]- 

piperi2ine)]-3,4-diliydro-lH-l,4-benz«diazepine-2,5-dione trifluoracetate, 
(±)-I-metliyI-3-phenyI-4-[succin-2-yl-{l-phenylalanine)]-7-[3-keto-l-propyl-3-(4-amidino- 

l-piperizine)]-3,4-diiiydro-lH-l,4-benzt)diazepine-2,5-dione trifluoracetate, 
(±)-l,3-diplienyI-4-{2-carboxy-l-metiiyletlnyl)-7-l3-keto-l-propyl-3-(4-amidino-l- 

30 piperizine)]-3,4-dihydro-lH-l,4-benzcx1iazepine-2.5-dione trifluoracetate, 

{±)-U-diphenyI-4-(2-carboxy-l-phenylethyl)-7^3-keto-l-propyl-3-(4-amidino-l- 

piperizine)]-3,4-dihydro.lH.l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±}-l,3-diphenyl-4-[succin-2-yl-(l-/-butoxy)]-7-[3-keto-l-propyI-3-(4-ainidino-l- 
piperizine)]-3,4-dihydro-lH-l,4.benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-U-diphenyl-4-[succin-2-yl-(l-glycine)]-7-(3-keto-l-propyi-3-(4-amidino-l- 
piperiz!ne)]-3,4-dihydrt.-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l>diphenyl-4-[succin-2-yI-(l-valine)]-7-[3-keto-l-propyl-3-(4-amidino-l-piperizine)]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 



224 



wo 93/08174 PCr/US92/08788 

(±)-l,3-diphGnyN4-[succin-2-yI-(l-phenylalanine)]-7-[3-keto-l-propylO-(4-am 
piperizine)]-3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-ben2yl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[3-keto-l'propyI-3-(4-amidino-l^ 

piperizine)]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5'<iione trifluoracetate, 
5 (±)-l-benzyl-3-pheny)-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propy|.3-(4-am 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracelate, 
(±H-benzyl-3-phenyl-4-[succin-2-yHl-^butoxy)]-7-[3-ketcvl-propyl-3-(4-amidi 
piperizine)]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyI-3-phenyI-4-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyl-3-(4-amJdino^ 

10 piperizine)]-3,4-dihydro-lH-l,4-benzDdiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-[succin"2-yl-(l-vaIine)]-7-[3-kelo-l-propyl-3-(4-amidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-phenylaianine)]-7-[w^-keUvl-propyI-3-(4^^ 
l-piperizine)]-3,4-dlhydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

15 (±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-methyIethyI)-7-[3-keto-l-propyI-3-(4-amidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate/ 
(±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-phenylethyI)-7-I3-keto-l-propyl-3-(4-amidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-isopropyl-3-phenyl-4-[succln-2-yl-(l-Nbutoxy)]-7-[3-keto-l-propyI-3-(4-amidino-l- 

20 piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-{l-glycine)]-7-[3-keto-1-propyl-3-(4-amidino-l- 
pipenzine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-val!ne)]-7-[3-keto-l-propyl-3-(4-am 
piperizine)]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

25 (±)-l-isopropyl-3-phenyI-4-[succia-2-yl-(l-phenyIaIanine)]-7-[3-keto-l-propyI-3-(4- 
amidino-l-piperizine)]-3,4-dihydro-1H-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-(2<arboxy-l-methylethyI)-7-[2-(2-guanidinoethanethiol)-l- 
ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dit)ne trifluoracetate, 
(±)-l-tnethyl-3-phenyI-4-(2-carboxy-l-phenylethyI)-7-[2-(2-guanidinoethanethiol)-l- 

30 ethyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-/-butoxy)]-7-[2-(2-guanidinoethanethiol)-l-ethyI]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-44succin-2-yl-(l-glycine)]-7-[2-(2-guanidinoethanethiol)-l-ethyl]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dii)ne trifluoracetate, 
35 (±H-niethyl-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[2-(2-guanidinoethanethioI)-l-ethyl]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-phenyialanine)]-7-I2-{2-guanidinoethan^ 
ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5Hli(>ne trifluoracetate. 
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(±)-UHJiphenyI-4.(2.carboxy-l-methylethyl)-7-[2K2-guanidinoethane*iol)-l-ethyl]-^^^ 

dihydro-lH-14-benzodia2epine.23-du)ne trifiuoracetate, 

(±)-l>diphenyI-4-{2-carboxy-l-phenyIethyl)-7-[2-(2-guanidinoethanethiol)-l-ethyl]-3,4- 

djhydro-lH-l,4-benzodiazepine-2>dione trifiuoracetate, 
5 (±).l,3-diphenyl-4-[succin-2-yl-(l-/-butoxy)]-7-[2-(2-guanidinoethanethiol)-l-€thyl]-3,4- 

dihydro-lH-l,4-ben2odiazepine-2,5-dione trffluoracetate, 

(±)-W-diphenyl-4-[succm-2-yl-(l-glycine)]-7-[2K2-guanidinoethanethiol)-l-ethy^^ 
dlhydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-U-diphenyI-4.[succin-2-yr.{l-valine)]-742-(2-guanidinoethanethiol)-l-cthyl]-^^^ 

10 dihydro-lH-l/4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l,3-diphenyl-4.[succin-2-yl-(l-phenylalanine)]-7-[2-{2-guanidinoethanethiol)-l- 

ethyI]-3,4-dfhydro-lH-l,4-benzodtazepine-2,5-dione trifiuoracetate, 
(±)-l-benzyl-3-phenyl-4-(2-carbox>'-l-methylethyI)-7-[2-(2-guanidinoethanethiol)-l- 

ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
15 {±).l.benzyl-3-phenyl-4-{2-carboxy-l-phenyIethyl)-7-[2-(2-guanidinoethanethiol).l- 

ethyI]-3,4-dihydra-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
(±)-l-benzyI-3-phenyI-4-[succin-2-yl-(l-^butox>0]-7-[2-(2-guar^idinoethanethiol)-l-ethy^ 

3,4-dihydro-lH-l/4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[2-(2-guar»idinoethanethiol)-l-ethyll- 

20 3,4-dihydra-lH.l,4-benzodiazep!ne-2>dione trifiuoracetate, 

(±)-l-benzyI-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[2-{2-guanidinoethanethiol).l-e*^^^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dit)ne trifiuoracetate, 

(+)-l-benzyI-3-plienyI-4-[succin-2-yl-{l-phenylalanine)]-7-[2-(2-guanidinoethanethiol)-l- 

ethyI]-3,4-dihydro-lH-l,4-benzadiazepine-2,5-dione trifiuoracetate, 
25 (±)-l-isopropyI-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[2-(2-guanidinoethanelhioI)-l- 

etiiyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dii)ne trifiuoracetate, 
(±)-l-isopropyl-3-phenyI-4-(2.carboxy.l-phenyrethy!)-7-[2-(2-guanidinoethanethiol)-l- 

ethyI]-3,4-dihydra-l H-l,4-benzodiazepine-2,5-diane trifiuoracetate, 
(±H-isopropyl-3.phenyM-[succin-2.yl-(l-f-butoxy)]-7-[2-{2-guanidinoethanethiol)-l- 

30 ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±H-isopropyI-3-phenyl-4-Isuccin-2-yl-{l-glycine)]-7-[2-(2-guanidinoethanethioI)-l- 

ethyI]-3,4-dihydro-lH-1.4-benzodiazepine-2,5-dione trifiuoracetate, 
(±)-l-isopropyi-3-phenyI-4-[succrn-2-yl-(l-valine)]-7-[2-(2-guanidinoethanethipl)-l- 

ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dii)ne trifiuoracetate, 
35 (±}-l-isopropyl-3-piienyl-4-[succin-2-yI-(l-phenyialanine)I-7-[2-(2-guanidinoethariethiol)- 

l-ethyI]-3,4-dihydro-lH-1.4-benzc)diazepine-2,5-dione trifiuoracetate. 
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Example 4 




l'(3'nitrobenzyl)'4'(2'Carbox\jethylh7-(5-aimno-Upentynylh^^ 
5 benzodiazepine-lfS-dione triflu or acetate. 

a) N-(2-amin(>-5-iodobenz()yl)-b-alanine ethyl ester was prepared using the method 
described in part (b) of Example 1. Tiius, from 21.0 grams of 6-iodoisatoic anhydride (0.73 
mol) and 11.3 grams of b-alanine ethyl ester hydrogenchloride (0.73 mol) was prepared 9.1 
grams (35%) N-(2-amino-5-iodoben2oyl)-b-aIanine ethyl ester (mp=83-85'a TLC, Si02/ 1:1 

10 EtOAc/hexane, Rf=0.46, un positive). NMR (CDCIa , dTMS) 757 (IH, d, ^JhH = 2Hz, 
Ar-H o-CON), 7.42 (IH, dd, h^H^^Hz, 4jhh=2Hz, Ar-H /^-CON), 6.63 (IH, bs, CONH), 
6,44 (IH, d, 3jp^p^=9H2, Ar-H m^CON), 5.57 (2H, bs, NH2), 4.10 (2H, q, 3JhH=7Hz, OCH2), 
3.63 (2H, q, ^'^JhH=6H2, NCH2), 2.63 (2H, t, 3jhh=6Hz, CH2CO2), l.U (3H, t, 3jhh=7H2, 
CH3). 

15 

b) A magnetically stirred solution of 1.2 grams N-(2-amino-5-iodobenzoyl)-b-alanine 
ethyl ester (3.35 mmol), 0.43mL 2,6-lutidine (3.7 mmol), 0.713 grams 3-nitrobenyl bromide (33 
mmol), and 20mL di methyl for mamide, under an atmosphere of nitrogen, was heated to 50'C 
for 24 hours. The reaction mixture was allowed to cool to rix)m temperature, poured over 

20 lOOmL 10% citric acid, and extracted 3X75mL ether. The combined organics were dried over 
magnesium sulfate, filtered and concentrated m vacuo. The resulting residue was purified by 
columm chromatography, using silica gel, eluting with a solvent gradient of 1:4 ethyl 
acetate/hexane to 1:1 ethyl acetate/hexane isolating the yellow band (TLC, Si02r 1:1 ethyl 
acetate/hexane, Rf=().66, un positive) characterized as N-[2-(3-nitrobenzy])-5-iodobenzoyl]- 

25 b-alanine ethyl ester (1.1 grams, 66%,mp=104-U)5*C). 

c) To a magnetically stirred solution of 1.0 grams N-[2-(3-nitrobenzyl)-5-iodobenzoyl]- 
b-alanine ethyl ester (2.0 mmol), 5mL methylene chloride, 0.56mL triethylamine (4.0 mmol) 
at -3()'C under an atmosphere of nitrogen was slowly added, via an addition funnel, 0.26mL 

30 a-bromoacetylbromide (3.0 mmol) as a solution in 4mL methylene chloride. After 2 hours, the 
mixture was diluted with 35mL methylene chloride and washed 2X75mL 10% citric acid. 



wo 93/08174 PCr/US92/08788 
2X75mL sat sodium bicarbonate, dried over magnesium sulfate, filtered and concentrated in 
vaaio. The resulting residue was dissolved in 5mL dimetliylformamide and added, via an 
addition funnel, to a sluro' of 72mgs sodium hydride (3.0 mmol) in LOrnL dimethylformamide 
cooled to 0-C The reaction was allowed to warm to room temperature. After 2 hours, the 
5 mixturewas pouredover lOOmLof anicecoo!edsolutionoflO%citricacidandextnicted 

3X75mL ethyl acetate. The combined organics were washed with iXSOniL sat sodium 
bicarbonate, dried over magnesium sulfate, and concentrated in vacuo. The resulting residue 
was further purified by column chromatography, using silica gd, eluting wifli a solvent 
gradient of 40:60 ethyl acetate/hexane to 7030 ethyl acetate/hexane to yield 0.45 grams 

10 (55%) H3-nitrobenzyl)-4K2-carboxyethyl)-7-iodo-3,4-dihydro-lH-l,4-ben2pdiazepine-2,5- 
dione ethyl ester CTLC SiOi, 1:1 etliyl acetate/hexane, Rf=039, un positive) and 0.18 grams 
of recovered N-[2-(3-nitrobenzyl)-5-iodoben2oyl]-b-alanine ethyl ester. NMR (CDCI3 , 
dnvIS) 8.09 (IH, d, 4jHH=2Hz, o-CON), 8.06 [IH, dt, 3JHH=7Hz, 4JhH=2Hz, NCH2(C4-Ar- 
H)], 8.00 [IH, bs, NCH2(C2-Ar-H)], 7.73 (IH, dd, 3JhH=VHz, 4JhH=2Hz, Ar-H p^ION), 75- 

15 7.4 I2H, m, NCH2(C5,C6-Ar-H)], 6.88 (IH, d, 3JhH=9Hz, Ar-H m-CON), 5.20 (IH, d, 
2jHH=16Hz, NCHHAr), 5.03 (IH, d, 2JhH=16Hz, NCHHAr), 4.15 (IH, d, 2JhH=15Hz, 
NCHHCO), 4.10 (2H, q, 3JHH=7Hz, OCH2). 3.96 {m, d, 2JhH=15H2, NCHHCO), 3.98-3.92 
(2H, m, NCH2CH2), 2.71 OH, dt, 2JhH=16Hz, 3JhH=8Hz, CHHC02), 2.63 (IH, dt, 
2j„H=16Hz, 3jHH=8Hz, CHHC02), 122 (3H, t, 3JhH=7Hz, CH3). ^^C NMR (CDCI3 , 

20 dTMS) 171.2, 168.3, 1653, 148.4, 141i), 139.7, 139.0, 1383, 132.8, 131.1, 129.9, 122.9, 122.8, 121.9, 
903, 603, 52.1, 503, 45.2, 32.7, 14.1. 

d) l-(3-nitrc)benzyl)-4-(2-carboxyethyI)-7-CN-bt)C-5-amino-l-pentynyl)-3,4-dihydro- 
lH-l,4-benzodiazepine-23-dione ethyl ester was prepared using die method described in 

25 part (0 of Example 1. Thus, from 0.205 grams of l-(3-nitrobenzyl)-4-(2-carboxyethyl)-7-iodo- 
3,4-dihydro-IH-l,4-ben2odia2epine-23-dione ethyl ester was prepared 168.2mgs (57%) l-{3- 
nitrobenzyl)-4-(2-carboxyethyl)-7-(N-boc-5-amino-l-pentyny!)-3,4-dihydro-lH-l,4- 
benzodiazepine-23-dione ethyl ester (TLC, Si02, 1:1 ethyl acetate/hexane, Rf=036, un 
positive). 1h NMR (CDOs . dTMS) 8.09 [IH, dt, 3JhH=7Hz, 4jhh=2Hz, NCH2(C4-Ar-H)], 

30 8.02 [IH, bs, NCH2(C2-Ar-H)], 731 (IH, d, 4jhh=2Hz,o-CON), 730-735 [3H, m, 

NCH2(C5,C6-Ar-H), Ar-H ;;-CON], 7.M (IH, d, 3JhH=9Hz, Ar-H ;«-CON), 5.22 (IH, d, 
2jhh=16Hz, NCHHAr), 5.04 (IH, d, 2jhh=16Hz, NCHHAr), 4.70 (IH, bs, DocNH), 4.40 
(IH, d, 2jhh=12H2, NCHHCO), 4.12 (2H, q, 3JhH=7Hz, OCH2), 3.96 (IH, d, 2jhh=12H2, 
NCHHCO), 4.0-33 (2H, m, NCH2CH2), 3.23 (2H, q, 3JhH= 6Hz, B0CNHCH2), 2.72 (IH, dt, 

35 2jj^H=i7Hz, 3jhh=8Hz, CHHCO2), 2.62 (1 H, dt, 2jhh=17Hz, 3jhH=8Hz, CHHC02), 2.41 
(2H, t, 3jhh=7Hz, CJCCH2), 1.74 (2H, p, ''^JhH=7Hz, CH2CH2CH2), 1-40 (9H, s, f-Bu), 124 
(3H, t, 3jhH=7H2, CH3). "C NMR (CDCI3 , dTMS) 171.2, 168.4, 1662, 155.9, 148.4, 138.6, 
1382, 134.9, 1342, 1323, 129.9, 1293, 122.7, 122.4, 122.0, 121.2, 91.4, 792, 60.8, 52.2, 50.4, 452, 
39.8, 32 J, 287, 28.4, 163, 14.1. 
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e) l-(3-nitroben2yl)-4-(2<arb()xyethyI)-7-{5-amino-l-pentynyI)-3,4-dihydro-lH-l/^^^ 
ben2odiazepine-2,5-dione trifluoracetate was prepared using the method described in part 
(g) of example 1. Thus, 84 mgs l.{3-nitroben2yl)-4-{2-carboxyethyI).7-{N-boc-5-amino-l- 
5 pentynyI)-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione ethyl ester (0.142 mmol) yielded 
75mgs (91%) l.(3-nitrobenzyI)-4-(2-carboxyethyl)-7-(5-amino-l-pentynyl)-3,4-dihydro-lH- 
l,4-benzodiazepine-2>dione trifluoracetate (1/2" C-18 reverse-phase column, eluting with a 
solvent gradient of 10:90 methanol(0.1% trifluoracetic acid)/ water (0.1% trifluoracetic 
acid), time 0 to 10 min, to 50:50 methanol(0.1% trifluoracetic acid)/water (0.1% trifluoracetic 

10 add)/time 10 min to 40 min, flow=10ml/min, Rt=45.1 min, un detection 254nm). HRMS (FAB) 
molecular ion m/z=465.1744 ( cald. C24H25N4O6, 465.1774) NMR (CD3 CN, dTMS) 8.07 
[IH, dt> 4]HH=2Hz, 3JhH=7Hz, NCH2{C4-Ar.H)], 8.02 [IH, bs, NCH2(C2-Ar-H)], 7.73 (IH, 
d, 4jhh=2Hz,o-CON), 7.60-7.50 [3H, m, NCH2(C5,C6-Ar.H), Ar-H p-CON], 7.25 (IH, d, 
3jhh=9Hz, Ar-H m-CON), 5.40 (IH, d, 2jhh=15H2, NCHHAr), 5.00 (IH, d, 2jhh=15Hz, 

15 NCHHAr), 4.13 (IH, d, 2jhh=12Hz, NCHHCO), 4.0-3.6 (3H, m, NCHHCO, NCH2CH2), 
3.1 (2H, bs, NH3CH2), 2.65 (2H, t, 3jhH=7Hz, CH2CO2), 2.41 (2H, t, 3JHH-7Hz, CJCCH2), 
1.9 (2H, p, 3jhh=7Hz, CH2CH2CH2). 

Example 5 

CF3CO2 NHj* 




20 

l'(3'mtrobenzijl)'4'(2'Carboxyethijl)'7-(5'guamdinO'2'P^ 

bcnzodiazepine'2,5'dione trifluoracetate, 
l-(3-nitrobenzyI)-4-(2-carboxyelhyI)-7-(5-guanidin()-l-pentynyl)-3,4-dihydro-lH-l,4- 

benzodia2epine-2,5-dione trifluoracetate was prepared using the method described In 
25 Example 2. Thus, 30mgs of l.(3-nitrobenzyi)-4-{2-carboxyethyl)-7-(5-amino-l-pentynyI)-3,4- 
dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate yielded 14mgs (44%) of l-(3- 
nitrobenzyl)-4-(2-carboxyethyl)-7-{5-guanidint)-l-pentynyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate (1/2" C-18 reverse-phase column, eluting with a 
solvent gradient of 20:81) metham>l(0.1% trifluoracetic acid)/ water (0.1% trifluoracetic 
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■ acid), time 0 to 10 min, to 7030 inethanol(0.1% trifluoracetic add)/water (0.1% trifluoracebc 
add), time 10 min to 40 min. flow=10ml /min, Rt=33.8 min, un detection 254nm). HRMS (FAB) 
„,oIecular ion m/z=5072007 ( cald. C25H27N6O6, 507.1992) 1h NMR (CD3 CN/CD3OD, 
dTMS) 8.04 [IH, d, 3jHH=7Hz, NCH2(C4-Ar-H)], 7.98 [IH, bs, NCH2(C2-Ar-H)l, 7.68 (IH, 

5 d 4jhh=2H2,£K;ON), 7.60-7.40 t3H, m, NCH2(C5,C6-Ar-H), Ar-H p-CON], 7.25 (IH, d, 
3,HH=9H2, Ar-H m-CON), 537(1H, d. 2jhh=15Hz, NCHHAr), 5.00 (IH, d, 2JhH=15Hz, 
NCHHAr), 4.13 (IH, d, 2JhH=12Hz, NCHHCO), 4.0-3.6 (3H, m, NCHHCO, NCH2CH2), 
324 (2H, bs, H2N(H2N=)NHCH2), 2.65 (2H, t, CH2CO2), 2.41 (2H, t, CJCCH2), 1-9 (2H, p, 

3jhh=7Hz, CH2CH2CH2). 
.« Example 6 




15 



25 




.CO2H 



j.(,ttethyI)-4-(2-carboxyethyl)-7-(6'giiamdwo-l-hexynyl)-3,^^^^ 
bcitzodiazepine-Z,5-dione trifluoracetate. 
a) N-(2-methylaininc.-5-iodobenzoyl)-b-alan!ne ethyl ester was prepared using the 
method described in part (c) of Example 1- Thus, OSfirams N-(2-amino-5-iodobenzoyl)-b- 
alanine ethyl ester yielded 2045 mgs (39%) of N-a-methylamino-5-iodoben2oyl)-b-alanine 
ethyl ester CTLC Si02, 1:1 ethyl acefate/hexane RH'-67) and 253.2mgs of a 7:1 mixture of N- 
(2-amlno-5-iodobenzoyl)-b-alanine ethyl ester and N-(2-dimethylamino-5-iodobenzoyl)-b- 
20 alanine ethyl ester (TLC Si02, 1:1 ethyl acetate/hexane Rf=0.46, un positive). NMR 

(CDOa , dTNIS) 7.6-7.5 (2H, m, Ar-H o,?;-CON), 7.43 (IH, bs, NHMe), 6.62 (IH, bt, CONH), 
6.42 (IH, d,3jHH=9H2, Ar-H m-CON), 4.18 (2H, q, 3jhh=7H2, OCH2), 3.63 (2H, q, 
3jHH=6Hz, NCH2), 2.81 (3H, d, 3Jhh=5Hz, NCH3), 2^51 (2H, t, 3JhH=6Hz, CH2CO2), 1.28 
(3H,t,3jHH=7Hz,CH3). 



b) i.inethyl-4-(2-carboxyethyl)-7-iodo-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione 
ethyl ester was prepared using the method described in part (d) of Example 1. Thus, 1.9 grams 
of N-(2-methylamino-5-iodobenzoyl)-b-alanine ethyl ester yielded 0.91 grams (43%) of 1- 
methyl-4-(2-carboxyethyl)-7-iodo-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl 
30 ester CTLC SiCb, 1:1 ethyl acetate/hexane R(=i)36, un positive). ^H NMR (CDCI3 , dTMS) 
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8.14 (IH, d. 4JhH=2H2, Ar-H o-CON), 779 (IH, dd, 4jHH=2H2, 3jf^j^=9H2, Ar-H p-CON), 
6.92 (IH, d, 3jp^H=9Hz, Ar-H ///-CON), 4.13 (2H, q, 3jhH=7Hz, OCH2). 4.01 (IH, d, 
2Jhh=15Hz, COCHHN), 3.90 (2H, dt, 3Jhh=«H2, JhH=2H2, NCH2), 3.87 (IH, d, 
2Jhh=15Hz, COCHHN), 334 (3H, s, NCH3), 2.74 (IH, dt, ^iim^lTHz, 3JhH=7H2, 
5 CHHCO2), 2.63 (IH, dt. 2jhh=17Hz, 3jhh=7Hz, CHHCO2), 1^4 (3H t ^JhH=7Hz, CH3). 



c) To a magnetically stirred slurry of 2.94 grams lithium aluminum hydride (0.077 mol) 
in 150mL ether cooled to O'C was slowly added, via an addition funnel, 6 grams of 5-cyano-l- 
pentyne (0.065 mol) in 15mL ether. The reaction mixture was allowed to warm to room 

10 temperature. After 1 hour, the reaction was cooled to 0*C and quenched with.3.1 mL water, 
2.33 mL 20% sodium hydroxide, 10.83mL water added in succession. After an additional 30 
minutes, the slurry was filtered, washing the salts with 40mL ether. The ether was distilled 
at atmospheric pressure to leave an oil, which was further purified by Kugelrohr distillation 
(oven tempxfl. 145*C) to yield 3.99 grams 6-amint>-l-hexyne (64%). 

15 

d) To a magnetically stirred solution of 3.99 grams of 6-amino-l-hexyne (0.0413 mol) in 
50mL telrhydrofuran was added 9.1 grams of di-^fr*-bulyl dicarbonate (0.042 mol). After 2 
hours, the reaction mixture was concentrated in vacuo and the resulting residue 
chromalographed, using silica gel, eiuting with 1:1 ether/hexane to yield 3.4 grams (42%) N- 

20 boc-6-amino-l-hexyne (TLC, Si02, 1:1 ether/hexane, Rf=0.5, ninhydrin char). NMR 
(CDCI3 , dTMS) 455 (IH, bs, BocNH), 3.13 (2H, bq, 3j^j^=5Hz, B0CNHCH2), 2.21 (2H, dt, 
^3hH=3Hz, 3jhh=7Hz, CJCCH2), 1.95 (IH, t, 4jhh=3Hz, CJCH), 1.6 (4H, m, 
CH2CH2CH2CH2), 1.42 (9H, s, NBu). 

25 e) l-(methy!)-4-(2-carboxyethyl)-7-(N-boc-6-amino-l-hexynyl)-3,4-dihydro-lH-l,4- 
l>enzodiazepine-2,5-dione ethyl ester was prepared using the method described in part (0 of 
Example 1- Thus, 0.126 grams of l-methyl-4-{2-carboxyethyI)-7-iodiv3,4-dihydro-lH-l,4- 
ben2odia2epine-2,5-dione ethyl ester and 0.119 grams of N-boc-6-amino-l-hexyne yielded 
* 0.124 grams (84%) l-(methyI)-4-(2-carboxyethyl)-7-(N-boc-6-amino-l-hexynyl)-3,4- 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester (TLC, Si02, 1:1 ethyl acetate /hexane, 
Rf=:036, un positive). NMR (CDCI3 , dTMS) 7.84 (IH, d, 4jhh=2Hz, Ar-H o-CON), 7.47 
(IH, dd, 4jhh=2Hz, 3Jhh=9Hz, Ar-H ;;'CON), 7.07 (IH, d, ^'^JhH=9Hz, Ar-H m-CON), 4.60 
(la bs, NH), 4.12 (2H, q, 3jhh=7Hz, OCH2), 4.0 (IH, d, 2jhh=15Hz, NCHHCO), 3.90 (2H, 
t ^JhH=7Hz, NCH2), 3,84 (IH, d, 2jhH=15Hz, NCHHCO), 3.26 (3H, s, NCH3), 3.15 (2H, q, 

35 ^jHH^VHz, B0CNHCH2), 2.73 (IH, dt, 2jhh=16Hz, 3jhh=9Hz, CHHCO2), 2.63 (IH, dt, 
2Jhh=16Hz, 3jhh=9Hz, CHHCO2), 2.40 (2H, t, 3jhh=6Hz, CJCCH2), 1.62 (4H, m, 
CH2CH2CH2CH2), 1.24 (3H, I, 3jhh=7Hz, CH3). 
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f) i.(methyI)-4-(2-carboxyethyI)-7-(6-amino-l-hexynyl)-3,4-clihydro-lH-l,4- 
benzodia2epine-2^dione trifluoracetate was prepared using the method described in part 
(g) of Example 1. Thus, 62mgs of HmethyIH-(2-carboxyethyI)-7-{N-boc-6-amino-l- 
hexynyl)-3.4-dihydro-lH-l,4-benzodiazepine-2>dione ethyl ester yielded SOmgs (83%) 1- 
5 (methylH-(2-carboxyethyl)-7-(6-amino-l-hexynyl)-3,4-dihydro-lH-l,4-benzodia2epine- 
2,5-dione trifluoracetate (1/2" C-18 reverse-phase column, eluting with a solvent gradient of 
20:80 methano](0.1% trifluoracetic acid)/ water (0.1% trifluoracetic acid), time 0 to 10 min, 
to 7030 methanol(0.1% trifluoracetic add)/water (0.1% trifluoracetic add), time 10 min to 
40 min, flow=10ml/min, Rt=26i min, un detection 254nm). HRMS (FAB) molecular ion 

10 m/2=358.1761 ( cald. C19H24N3O4, 358.1767). 1h NMR (D2O,) 7.47 (IH, d, 4jhh=2Hz, Ar- 
H o^ON), 737 (IH, dd, 4JhH=2H2, 3Jhh=9Hz, Ar-H p-CON), 7.12 (IH, d, 3JhH=9Hz, Ar- 
H m-CON), 3.95.3JJ (2H, m, NCHHCO, NCHHCH2), 3.63 (IH, d, 2JhH=15Hz, NCHHCO), 
352 (IH, dt, 2jhh=15Hz, 3JhH=5Hz, NCHHCO2), 3.16 (3H, s, NCH3), 2.85 (2H, t, 
3JhH=7Hz, NH3CH2), 2.6-2.4 (2H, m, CH2CO2), 2.28 (2H, t, 3JhH=6Hz, dCCH2), 1.62 & 

15 1.47 (each 2H, p, 3jhh=6H2, CH2CH2CH2CH2). 

0 l.(inetiiyl)-4-(2-carboxyelhyl)-7-(6-guanidino-l-hexynyl)-3,4-dihydro-lH-l,4- 
ben20dia2epine-2,5-dione trifluoracetate was prepared by tiie method described in Example 
2. Thus, from 25mgs l-(metiiyl)-4-{2-carboxyethyl)-7-(6-amino-l-hexynyl)-3,4-dihydro-lH- 

20 l,4-ben2odiazepine-2,5-dione trifluoracetate was prepared 22mgs (71%) of l-(methyl)-4-(2- 
carbo)q^ethyl)-7-(6-guanidino-l-hexynyl)-3,4-dihydro-lH-I,4-benzodiazepine-2,5-dione 
trifluoracetate (1/2" C-18 reverse-phase column, eluting with a solvent gradient of 20:80 
methanol(0.1% trifluoracetic acid)/ water (0.1% trifluoracetic acid), time 0 to 10 min, to 
70:30 methanol(0.1% trifluoracetic aad)/water (0.1% trifluoracetic acid), time 10 min to 40 

25 min, flow=10ml/min, Rt=28.6 min, un detection 254nm). HRMS (FAB) molecular ion 

m/z=4{10.1956 ( cald. C20H26N5O4, 400.1985). ^ H NMR (D2O,) 7.58 (IH, d, 4JhH=2Hz, Ar- 
H o-CON), 7.43 (IH, dd, 4JhH=2H2, 3JhH=9Hz, Ar-H p-CON), 720 (IH, d, 3JhH=9Hz, Ar- 
H m-CON), 4.05-3.95 (2H, m, NCHHCO2, NCHHCH2), 3.71 (IH, d, 2jhh=15Hz, 
NCHHCO), 3.56 (IH, dt, 2JhH=I5Hz, 3JhH=5Hz, NCHHCO2), 3.19 (3H, s, NCH3), 3.06 

30 (2H, t, 3JHH=7Hz, H2N(H2N=)CNHCH2), 27-2.5 (2H, m, CH2CO2), 232 (2H, t, 
3JHH=6Hz, CfCCH2), IJdQ & 1.49 (each 2H, p, 3jhH=6Hz, CH2CH2CH2CH2). 
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Example 7 




5 2.(3^mtrobesizyl)-4-(2'Carboxyethyl)-7'(6'amino-l-hexyny^^^ 

benzodiazepinc-2,5'diot2e trifuro acetate, 

a) l-(3-nitroben2yl)-4-(2-carboxyethyl)-7-(N-bi)C-6-amino-l-hexynyl)-3,4-dihydro- 
lH-l,4-benzodiazepine-2>clione ethyl ester was prepared using the method described in 
part (0 of Example 1. Thus, from 0.26 grams of l.(3-nitrobenzyl)-4-(2-carboxyethyl)-7-iodo- 

10 3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione ethyl ester and 0.19 grams of N-boc-6-amino- 
1-hexyne was prepared 226.3mgs (78%) H3-nitrobenzyl)-4'-(2<arboxyethyl)-7-(N-boc-6- 
amint>l-hexynyI)-3,4-dihydro-lH-l,4-ben2odiazepine-2>dione ethyl ester (TLC, Si02/ 1^1 
ethyl acetate/hexane, Rf=0.34, un positive). NMR (CDCI3 , dTMS) 8.09 [IH, dt, 
3jhh=7Hz, 4jhh=2H2, NCH2(C4-Ar-H)], 8.02 [IH, bs, NCH2(C2-Ar-H)], 7.83 (IH, d, 
.. 15 4jj^j^=2H2,o-CON), 750-7.35 [3H, m, NCH2{C5,C6-Ar.H), Ar-H /)-CON], 7.05 (IH, d, 

3jhpI=8Hz, Ar-H m-CON), 5.22 (IH, d, 2jhh=16Hz, NCHHAr), 5.02 (IH, d, 2jhh=16Hz, 
NCHHAr), 4.60 (IH, bs, BocNH), 4.20-4.08 (3H, m, NCHHCO, OCH2), 4.0-3.8 (3H, m, 
NCH2CH2, NCHHCO ), 3.16 (2H, ^^JhH= 6Hz, B0CNHCH2), 2.72 (IH, dt, 2jhh-16Hz, 
3jhh=8Hz, CHHCO2), 2,62 (IH, dt, 2jhh=16H2, 3jhh=8Hz, CHHC02), 2.39 (2H. t, 

20 3jhH=6Hz, CJCCH2), 1.60 (4H bs, CH2CH2CH2CH2), 1.41 f-Bu), 1.24 (3H, t, 

3jhh=7Hz, CH3). 

b) l.(3-nitroben2yi)-4-(2-carboxyethyl)-7-(6-amino-l-hexynyi)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate was prepared using the method described in part 

25 (g) of Example 1 . Thus, from 0.11 grams of l-(3-nitrobenzyl)-4-(2-carboxyethyl)-7-(N-boc-6- 
amino-l-hexynyl)-3,4Kllhydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester was prepared 
90mgs (79%) of l-(3-nitrobenzyl)-4-(2-carboxyethyl)-7-(6-amin()-l-hexynyI)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate (1/2" C-18 reverse-phase column, eluting 
with a solvent gradient of 20:80 methanol(().l% trifluoracetic acid)/ water (0.1% 

30 trifluoracetic acid), time 0 to 10 min, to 70:30 methanol{0.1% trifluoracetic acid)/water (0,1% 
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trifluoracetic add), time 10 min to 40 min, flow=10ml/min, Rt=39^ min, un detection 254nm). 

HRMS (FAB) molecular ion m/z=479.]911 ( cald. C25H27N4O6, 479.1931). 1H NMR (PlO) 

7.7 [IH, bd, 3jHH=8Hz, NCH2(C4-Ar-H)], 738 [IH, bs, NCH2(C2-Ar-H)], 7.41 (IH, d, 

4jhh=2Hz,o-CON), 7.25-7.05 [3H, m, NCH2(C5,C6-Ar-H), Ar-H p-CON], 7.01 (iH, d, 

5 3JHH=9Hz, Ar-H m-CON), 5.09 (IH, d, 2JHH=16Hz, NCHHAr), 4.8 (IH, d, NCHHAr, 

overlapping with HOD), 4.00 (IH, d, 2jHH=14Hr. NCHHCO), 3.9-3.65 (2H, m, NCHHCO, 

NCHHCH2), 3.6-35 (IH, m, NCHHCH2), 2.83 (2H, t,3jHH=7Hz. NH3CH2), 231 (2H, t, 

3jHH=7H2, CH2CCD2), 2.17 (2H, t, 3JhH=7H2, CjCCH2), 137 & 1.40 (each 2H, p, 

3jHH=7Hz, CH2CH2C:H2CH2). 
jg Examples 



sNH,* 




.CO2H 



1^3.mtrobenzyl)-4-(2-carboxyethyl)-7-(6-guanidino-l-hexynyl)-3A-^^^ 

15 benzodiazepine-2,5-dione trifluoracetate. 

l-(3-nitrobenzyl)-4-(2-carboxyethyl)-7-(6-guanidino-l-hexynyI)-3,4-dihydro-lH-l,4- 

benzodiazepine-23-dit>ne trifluoracetate was prepared using the method described in 
Example 2. Thus,45mgs of l-(3-nitrobenzyI)-4-(2-carboxyethyI)-7-(6-amino-l-hexynyl)-3,4- 
dihydro-lH-l,4-benzodia2epine.23-dione h-ifluoracetate yielded 25mgs (52%) of l-(3- 

20 nitrobenzyl)-4-{2-carboxyethyl)-7-(6-guanidino-l-hexynyl)-3,4-dihydro-lH-l,4- 

ben2odiazepine-23-dione trifluoracetate (1/2" C-18 reverse-phase column, duting with a 
solvent gradient of 20:80 methanol(0.1% trifluoracetic acid)/ water (0.1% fa-ifluoracetic 
add), time 0 to 10 min, ta 7030 methanol(().l% trifluoracetic acid)/water (0.1% ti-ifluoracetic 
add), time 10 min to 40 min, flow=10ml/min, Rt=413 min, un detection 254nm). HRMS (FAB) 

25 molecular ion m/2=521.2161 ( cald. C26H28N6O6, 5212148). NMR (D2O) 7.86 [IH, dt, 
4jhh=3Hz, 3jhH=6Hz, NCH2tC4-Ar-H)], 7.64 [IH, bs, NCH2(a-Ar-H)], 7.46 (IH, d, 
*JHH=2Hz,o-CON), 7Jn-7.23 [3H, m, NCH2(C5,C6-Ar-H), Ar-H p-CON], 7.18 (IH, d, 
3jhh=8H2, Ar-H m-CON), 530 (IH, d, 2jhh=16Hz, NCHHAr), 4.7 (IH, NCHHAr, 
overiapping with HOD), 4iJ3 (IH, d, 2JhH=14Hz, NCHHCO), 3.85 (IH, dt, 2jhh=WHz, 
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^JHH=7Hz, NCHHCH2), 3.74 (IH, d, 2j^^=i4Hz, NCHHCO), 355 (IH, dt, 2JhH=14Hz, 
%H=7H2, NCHHCH2), 2.97 (2H, t, 3JhH=7Hz, H2N(H2N=)NHCH2), 2.49 (2H, t 
3jhh=7Hz, CH2CO2), 2.21 (2H, t, 3Jhh=7Hz, C/CCH2), 1.48 & 1-38 (each 2H, p, 
3Jhh=7H2, CH2CH2CH2CH2). 
5 Example 9 




U(methyl)'4'(2-carboxyethyl)-7'[4'(aminomethyl)^^^ 

henzodiazepinc'2,5'dione tri/luoracetate. 

10 a) l-(methyl)-4-(2-carboxyethyl)-7-(4-cyanophenyl)ethynyl-3,4-dihydro-lH-l,4- 

ben2odiazepine-2^-dione ethyl ester was prepared using the method employed in part (f) of 
Example 1. Thus, from 0.41 grams of l-methyl-2-(carboxyethyI)-7-iodo-3,4"dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester and 0.127 grams of (4-cyanophenyl)ethyne (Gilbert, 
J.C; Weerasotniya, U. I.Org.ChettL 1979, 44, 4997-98) was prepared 0.205 grams of 1- 

15 (methyl)-4-(2-carboxyethyI)-7-(4-cyanophenyl)ethynyl-3,4-dihydro-lH-l,4- 

benzodiazepine-2>dione ethyl ester (mp=16()-16rC TLC, Si02, 1:1 ethyl acetate/hexane, 
Rf=0.30, un positive). NMR (CDCI3, dTMS) 7.98 (IH, d, 4jhh= 2Hz, Ar-Ho-CON), 7.65- 
750 (5H, m, Ar-H ;;-CON, Ar-H o,;^-CN), 7.17 (IH, d, ^'^JhH= 9Hz, m-CON\ 4.09 (2H, q, 
3jHH=7Hz, OCH2). 4.02 (IH, d, 2jhh=15Hz, NCHHCO), 3.89 (2H, t, 3jhh=7Hz, 

20 NCH2CH2), 3.86 (IH, d, 2jhh=15Hz, NCHHCO), 3.34 (3H, s, NCH3), 2.72 (IH, dt, 

2jhh=16Hz, 3Jhh=7Hz, CHHCO2), 2.62 (IH, dt, ^JhH=16Hz, 3jhh=7Hz, CHHCO2). 1.20 
(3H, t,3jHH=7Hz, CH3). NMR (CDCia, dTMS) 1712, 168.6, 166.2, 141.0, 134i5, 134.4, 
132.0, 128i5, 1275, 121.1, 119.7, 1183, 111.8, 91.7, 88.9, 603) 52.1, 45.1, 32.7, 315, 14.1. 

25 b) A magnetically stirred solution of 3mL toluene, 6.8mgs dicobalt octacarbonyl (0.02 mmol) 
cooled to -20*C was saturated with triethylsilane via a gas bubbler. 0.1 grams of l-(melhyl)- 
4-(2<arboxyethyl)-7-(4-cyanophenyl)ethynyl-3,4-dihydro-lH-l,4-benzodiazepine-2,5- 
dione ethyl ester (0,24 mmol) was added as a solution in ()5mL toluene and the reaction 
mixture heated to 60'C for 20 hours (Murai, T. ct al, Tetrahedron Lett, 1985, 26, 5145-48). The 

30 mixture was allowed to c(X)l to room temperature and concentrated in vacuo. The resulting 
residue was diluted with methanol and 2mL of 2N sodium hydroxide was added. After 30 
minutes, the mixture was neutralized witli 2mL acetic acid, concentrated in vacuo, diluted 
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with 2mL of a 1:1 methanol/water solution and purified by high-pressure liquid 
chromatography (1/2" C-18 reverse-phase column, eluting with a solvent gradient of 20:80 
methanol(0.1% hlfluoracefic acid)/ water (0.1% trifluoracetic acid), time 0 to 10 min, to 
7030 methanol(0.1% trifluoracetic acid)/water (0.1% trifluoracetic add), time 10 min to 40 
5 min, flow=10ml/min, Rt=36.8 min, un detection 254nm) to yield 30X) mgs (25%) of Hmefltyl)- 
4-(2-carboxyethyl)-7-[4-(aminomethyi)phenyl]ethyny|.3,4-dihydro-lH-l,4. 
benzodiazepine-2^dione trifluoracetate. 1h NMR (CP3OD) 7.68 (IH, d, 4jhH= 2Hz, Ar- 
H(M:0N), 7M (IH, dd, 4jHH=2Hz- 3JHH=9Hz, Ar-H p-CON) 7.4-73 (4H, m, Ar-H o,p- 
CN), 7.17 (IH, d, m-CON), 4D2 (2H, s, ArCHzN), 4i)-3.7 (4H, m, NCH2CO, NCH2CH2), 3.0 

10 (3H, s, NCH3) 2£ (2H, m, CH2CO2). 

Using the above procedure, but substituting the appropriate 3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione nitrile for l-(methyl)-4-(2-carboxyethyl)-7-(4- 
cyanophenyl)ethynyl-3,4.dihydro-lH-l,4-benzodiazepine-2>dione ethyl ester there may 

be prepared, for example, the follownng compounds: 
15 i-methyl-4-(2-carboxy-l-methylethyl)-7-[2-(3-aminomethylphenyl)-l-ethyne].3,4- 

dihydro-lH-l,4-ben2odiazepine-2,5^iIone, 

l-methyl-4-(2-carboxy-l-phenylethyl)-7-[2-(3-aminomethylphenyl)-i:ethyne]-3,4. 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[sucdn-2-yl-(l-t-butoxy)]-7-[2-(3-aminomethylphenyl)-l-ethyne].3,4- 

20 dihydro-lH-l,4.benzodiazepine-2>dione trifluoracetate, 

(±)-l-methyI-4-[succin-2-yKl-gIycine)]-7-[2-(3-aminomethylphenyl)-l-ethynel-3,4- 

dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-va!ine)]-7-[2-(3-aminomethylphenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dit)ne trifluoracetate, 
25 (±)-l-methyl-4-[succin-2-yl-(l-phenylalanlne)]-7-[2-(3-aminomethylphenyI)-l-ethyne]- 

3,4-dihydro-lH-l,4-ben20dia2epine-2,5-dione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-methylethyl)-7-[2-(3-aminomethyIphenyl)-l-ethyne]-3,4- 

dihydro-IH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
l-phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-(3-aminomethylphenyl)-l-ethyne]-3,4- 

30 dihydro-lH-I,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-f-butoxy)l-7-[2-(3-aminomethylphenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-glycine)l-7-[2-(3-aminomethylphenyl)-l-ethyne]-3,4. 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±).l-phenyl-4-[succin-2-yl-(l-valine)J-7-[2-(3-aminomethylphenyl)-l-ethyne)-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l.phenyl-4-[sucdn-2-yl-(l-phenylalanine)]-7-[2-(3-amlnomethylphenyl)-l-ethyne)-3,4- 
dihydro-lH-1.4-benzc)diazepine-2,5-dione trifluoracetate. 
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l-benzyI-4-{2-carboxy-l-methylethyl)-7-[2-(3-aminomethylphenylH-ethyne]-3,4^ 
d!hydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

l-benzyI-4-(2<arboxy-l-phenylethyI)-7-[2-{3-aminomethylphenyl)-l-ethyne]-3,4- 
dihydro-lH-l,4-ben2odiazepine-2^-dione trifiuoracetate, 
5 {±)-l-benzyl-4-[succin-2-y^(l-^butoxy)]-7-[2-{3-arninomethylphenyl)-l-ethyne]-3,4- 

» dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

^ (±)-l-ben2y!-4-[succin-2-yI-(l-glydne)]-7.[2-(3-aminomethylphenyl)-l-ethy 

^ dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-vaIine)]*7-[2-(3-aminomethyIphenyI)-l-ethyne]-3,4- 
10 dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-phenylalan!ne)]-7-[2-(3-aminornethylphenyl)-l-ethyne]-3/4- 
dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2-carboxy-]-methylethyI)-7-[2-(3-aminomethylphenyl)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 l-isopropyl-4-(2-carboxy-l-phenylethyl)-7-[2-(3-aminomethylphenyl)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±>l-isopropyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[2-(3-aminornethylphenyl)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-isopropyM-[succin-2-yl-(l-giycine)]-7-[2-(3'aminornethylphenyl)-l-ethyne]-3^4- 
20 dihydro-lH-l,4-benzodiazepine-2,5-dionG trifluoracetate, 

(±)-l-lsopropyl-4-[succin-2-yl-{l-valine)]-7-[2-(3-arninomethyIphenyl)-l-ethyne]-'3,4r 
dihydro-lH-l,4-benzodia2epine-23-di()ne trifluoracetate, 

(±)-l-isopropyI-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(3-aminoniethyIphenyl)-l-ethyne]- 
3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
25 l-methy!-4-(2-carb()xy-l-methyIethyl)-7-[2-(4-aminomethylthiophenol)-l-ethyne]-3,4- 
dihydro-lH-l,4-ben2odia2epine-23-dione trifluoracetate, 

l-inethyl-4-(2-carboxy-l-phenylelhyl)-7-[2-(4-aminomelhylthiophenol)-l-ethyne]-3,4- 
dihydro-lH-l,4'ben2odia2epine-2,5-dione trifluoracetate, 

{±)-l-methyl-4-(succin-2-yl-(l-Nbutoxy)]-7-(2-(4-aminomethylthiophenol)-l-ethyne]-3,4 
30 dihyd ro-1 H-1 ,4-ben2odia2epi ne-2,5-d ione tri f I uoraceta te, 

(±)-l-methyl-4-[succin-2-yl-(l-gIycine)]-7-(2-(4-aminomethylthiophenol)-l-ethyne]-3,4- 
dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

(±)-l-methyl-4'[succin-2-yI-(l-valine)]-7-[2-(4-aminomethylthiophenol)-l-ethyne]-3,4- 
dihydro-lH-l,4-ben2odia2epine-2^-dione trifluoracetate, 
35 (±)-l-methyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(4-aminornethylthiophenoI)-l- 
"^^ ethyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

l-phenyl-4-{2-carboxy-l-rnethylethyl)-7-[2-(4-aminornethylthiophenol)-l-ethyne]-3,4- 
dihydro-lH-1,4-ben2odia2epine-2,5-dione trifluoracetate, 
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l.phenyl-4-{2<arboxy-l-phenylethyI)-7<2<4-aminomethylthiophenolH^thyneH 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±)-l-phenyM-[succm-2'yl-{l-Nbutoxy)]-7-[2-(4-aminomethylthiophenolH-^ 
dihydro-lH-l,4-benzodia2epine-2>djone trifluoracetate, 
5 (±)-l-phenyl-4-[succin-2-yI-(l-glycine)]-7-[2-(4-aminomethylthiophenol^^^^ 
dihydro-lH-l,4-benzodiazepine-2^ione trifluoracetate, 
{±)-l-phenyl-4'[succm-2-yl-(l-\'aIme)]-7-[2-(4-aminomethyltW 
dihydro-IH-l,4-benzodiazepine-2>dione trifluoracetate, 
(±)-l-phenyI-4-[succin-2-yKl-phenyIalanine)]-7.[2-(4-aminomethylth 
10 ethyneI-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
l-benzyI-4-{2-carboxy-l-methyIethyl)-7-[2-(4-aminomethylthiophe^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-benzyl-4-{2H:arboxy-l-phenylethyI)-7-[2-(4-aminomethylthiophenoI)-l-ethy^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±).l-benzyl-4-[succin-2-y^(1-^butoxy)]-742-(4-aminomethylthiophenol)-l-e^^^ 

dihydro-lH-l,4-benzodiazepine-2^-ditine trifluoracetate, 
(±)-l.benzyl-4-[succin-2-yl-{l-glycine)]-7-[2-{4-ammomethyIthiophen^ 

dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 
(±)4-benq^l-44succin-2-yi-(l-vaIine)]-7-[2-(4-aminornethyJthiophenol^ 

20 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±H-benzyI-4-[succin-2-yl-{I-phenylaIanine)I-7-[2-(4-aminomethylthiopheri^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

I-isopropyl-4-(2-carboxy-l-methy!ethyl)>7-[2-(4-aminomethylthiophenol)-l-ethyneH^^ 

dihydro-IH'l,4-benzodia2epine-2,5-dione trifluoracetate, 
25 l.isopropyI-4-{2-carboxy-l-phenyIethyl)-7-[2-(4-aminomethylthiophenol)-l-ethyne]-3,4- 

dihydro-IH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-^sopropyM-[succin-2-yl-(^^butox>0]-7-[2-(4-aminomethylthiophenoI)-l-ethyne]-^^^ 

dihydro-lH-14-benzodiazepine-2,5-dione trifluoracetate, 
{±HMSopropyI-4-[succin-2-yl.(l-glycine)]-7-[2-(4-aminomethyIthiop^ 

30 dihydro-lH-14-benzodiazepine-2,5-dione trifluoracetate, 

{±H-isopropyM-[succin-2-yl-(l-valine)]-7-[2-(4-aminomethylthiophenol)-l-^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyI-4-[succin-2-yI-(l-phenylalanine)]-7-[2-{4-aminomethylthiophenol)-l 
ethyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
35 (±)-l-methyl-3-phenyI-4-{2-carboxy-l-methylethyI)-7-[2-(3-aminomethylphenyI^ 

ethyne]-3,4-di hy d ro-1 H-1 ,4-benzod iazep i ne-2,5-d ione trif I u oraceta te, 
(±H-methyI-3-phenyI-4-(2-carboxy-l-phenylethyI)-7-[2-(3-aminomethyIphenyIH- 
ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate. 
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(±).l-methyl-3-phenyl-4-[succin-2-yI-(l-^butoxy)]-7-I2-(3-aminomethylphenyI)-l-ethy 

3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dit)ne trifluoracetate, 
(±)-l-methy!-3-phenyl.4-[succin-2-yI-(l-glycine)]-7-I2-(3-aminomethylph^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 (±).l.methyl-3-phenyM-Isuccin-2-yl-(l-valine)]-7.[2.(3-aminomethylphenyl)-l^^^^ 

3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyM-[succin-2-yl-(l-phenylaIanine)]-7-[2-(3-aminomethy^ 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
{±)-l,3-diphenyl-4-(2<arboxy-l-methylethyl)-7-[2-(3-aminomethylphenyl)-l-et^ 

10 dihydro-lH-l,4-ben2odia2epine-23-dione trifluoracetate, 

(±)-13-diphenyl-4-(2<arboxy-l-phenylethyI)-742-(3-aminomethylphenyl)-l-ethyne]-3,^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)43-diphenyl-4-[succin-2-yi-(l-Nbutoxy)]-7-[2-(3-aminomethylphenyl)-l-ethy^ 

dihydro-lH-l,4-ben2odiazepine-2,5-dii)ne trifluoracetate, 
15 (±)-l>diphenyI-4-[succin-2-yI-(l-«lycine)]-7-[2-(3-aminomethylphenyl)-l-ethyTO 

dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±)-l,3<Iiphenyl-4-[succin-2-yI-(l-valine)]-7-[2-(3-aminomethylphenyl)-l-et^^^ 

dihydro-lH-l,4-ben2odia2epine-2,5-dione irifluoracetate, 

(±)-l>dipheny!-4-[succin-2-yl-(l-phenyialanine)]-7-[2-(3-aminomethylphenyl)-l- 
20 ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-ben2yI-3-phenyl-4-(2<arboxy-l-methylethyl)-7-[2-(3-aminomethylpheny0 
ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-benzyI-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-(3-aminomethylphenylH- 

ethyne]-3,4-dihydr()-lH-l,4-ben2()dia2epine-2,5-dione trifluoracetate, 
25 (±)-^ben2yi-3-phenyM.[succin-2-yl.(^/-butoxy)]-7-[2-(3-aminomethyIphenyl)-l^ 
3,4-dihydri>-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

(±)-l-ben2yl-3-phenyl-4-[succin-2-yI-(l-glycine)]-7-[2-{3-aminomethylphenyI)-l-et^^^ 
3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dii)ne trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-vaIine)]-7-[2-(3.aminomethylphenyl)-l-eth^^^^ 

30 3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-ben2yl-3-phenyI-4-[succin-2-yl-(l-phenylnlanine)]-7-[2-(3-aminom 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-methyiethyl)-7-[2-(3-aminometh^^ 
ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetale, 

35 {±)-l-isopropyl-3-phenyl-4-(2<arboxy-l-phenylelhyI)-7-[2-(3-aminomethyIphenyI)-^ 
ethyne]-3,4-dihydri)-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
{±)-l-isopropyl-3-phenyl-4-Isuccin-2-yl-(l-Nbut(>xy)]-7-[2-(3-aminomethyIpheny^ 
ethyne]-3,4-dihydn)-lH-l,4-ben2t)dia2epine-23-dione trifluoracetate. 
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(±)-l-methyl-3-phenyM-[sucdn-2-yI-(l-gIycine)]-7-[2-(4-aminom 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-cIione trifluoracetate, 
15 (±)-l-methyI-3-phenyI-4-[succin-2-yl-(l-valine)]'7-t2K4-aminomethyIthiophen 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
{±)-l-methyl-3-phenyI-4-[succin-2-yl-(l-phenyIaIanine)]-7-[2-(4- 
aminomethyIthiophenol)-l-<2thyne]-3,4-dihydro-IH.l,4-ben2odiazepine-2^-dio 

trifluoracetate, 

20 (±)-l>diphenyl-4-(2-carboxy-l-methyIethyI)-7-[2-(4-aminomethyIthiophenol)-l^ 
ethyne]-3.4-dihydro-lH-l,4-benzod!azepine-2,5-dione trifluoracetale, 
(±)-l>diphenyI-4-{2<arboxy-l-phenyIethyl)-7-[2-{4-aminomethylthiophenol)-l-ethy^ 

3,4-dihydro-lH-l,4-benzod'iazepine-2,5-d!one trifiuoracetate, 
(±)-l,3-diphenyI«4-[succin-2-yI-{l-Nbutc)xy)]-7-[2-(4-aminomethyIthi^ 

25 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyI-4-[succin-2-yI-(l-gIydne)]-7-[2-(4-aminomethyIth 
3,4-dihydrc)-l H-1 ,4-benzodrazepine-2,5-dione trifluoracetate, 
(±)-l>diphenyl-4-[succin-2-yl-{l-valine)]'7-[2-(4-aminomethylthiop 
dihydro-lH-l,4-benzodiazepine-2^-drone trifluoracetate, 

30 (±)-l>diphenyr-4-Isuccfn-2-yi-{l-phenylaIanine)]-7.[2-(4-aminomethylthio 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepme-2,5-dione trifluoracetate, 
(±)-l-benzyI-3-phenyI-4-(2-carboxy-l-methyIethyI)-7-[2-(4-aminomethylthioph 
ethyne]-3,4-dihydro-lH-T,4-benzc)diazepme-2,5-dione trifluoracetate, 
{±)-l-benzyl-3-phenyI-4-(2-carboxy-l-phenylethyl)-7-[2-(4-aminomethylthiophe 

35 ethyne]-3,4-d i hyd ro-1 H-1 ,4-benzod iazepi ne-2,5-d ione tr i f I u uraceta te, 

(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-Nbut()xy)]-742-(4-aminomethylthiop 
ethyne]-3,4-dihydro-lH-l,4-benzt)diazepine-2,5-dic)ne trifluoracetate, 
(±)-l-benzyI-3-phenyI-4-[succin-2-yl-(l-gIycine)]-7-[2-(4-aminomethylthiophen^ 
ethyne]-3,4-dihydro-l H-1 ,4-benzodrazepine-2,5-dione tnfl uoracetate. 
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(±)-l-beri2yl-3-phenyI-4-[succin-2-yl-(l-vaIine)]-7-I2-{4-aminomethylthiophe 
elhyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-[succin-2-yI-(l-phenyIalanine)]-7-[2-(4-aiminomethylthi^ 
l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 (±)-i-isopropyl-3-phenyl-4-(2<arboxy-l-meihylethyI)-7-[2.(4-aminomethylthi^^ 
l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-(2<arboxy-l-phenylethyI^7-[2-(4-aminomethylthioph 

ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 
(±)-l-isopropyI-3-phenyI-4-Isuccin-2-yl-{l-f-butoxy)]-7-[2-(4-aminomethylthiophenol)-^ 

.10 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 

{±)-l-isopropyl-3-phenyl-4-[succin-2-yI-(l-glycine)]-7-[2-(4-aminomethylthiophenolH- 

cthyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 
(±)-l-isopropyI-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[2-(4-aminomethylthiophenol)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l-isopropyI-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-{4- 

aminomethylthiophenol)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepme-2>5-dione 

trifluoracetate. 

Example 10 




l~(vtetbylh4'(2'Carboxyethyl)'7-[4-(gjiamdinomethyl)phe^^ 

l,4-hcnzodiazcpine-l,5-dione trifluoracetate, 
l-(metiiylH-(2<arboxyethyI)-7-[4-(guanidinomethyl)phenyI]ethynyl-3,4-dihydro-lH- 

25 l,4-ben2odiazepine'2,5-dione trifluDracetate was prepared using the method described in 
example 2. Thus, from 15 mgs of 1 -(methyl H-(2-ca rboxyethy l)-7-[4- 
(aminomethyl)phenyl]ethynyl-3,4-dihydro-lf/-l,4-benzodiazepine-2,5-dione 
trifluoracetate was prepared 7m«s (37%) of 1 -( methyl H-(2<a rboxyethy 1 )-7-[4- 
(guanidinomethyl)phenyl)ethynyl-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione 

30 trifluoracetate (1 /T C-18 reverse-phase column, eluting with a solvent gradient of 20:80 
methanol(0.17u irifluoracetic acid)/ water (0.1 "/« trifluoracetic acid), time 0 to 10 min, to 
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70:30 inethanol(0.1% trifluoracetic acid)/water (0.1% trifluoracetic acid), time 10 mm to 40 
min, flow=10ml/min, Rt=39.6 min, un detection 254nm). NMR (CPaOa D2O) 750 (IH, d, 
^JHH- 2Hz, Ar-Ho-CON). 7^8 (IH, bd, 3jhH=9Hz, Ar-H pCON) 7.20 (IR d, ^JhH-^Hz, 
m.CON), 7.15-7.0 (4H Ar-H o.^N), 423 (2H, ArCH2NHC(=NH2)NH2), 3.9-3.8 (2H, 
5 NCHHCO, NCHHCH2), 3.72 (IH, 2JHH=16Hz, NCHHCO), 358 (IH, m, NCHHCH2), 

3.12 (3H. NCH3) 2.53 (2H, m, CH2CO2). * 
Using the above procedure, but substituting the appropriate amino add for 1- ^ 
{methyl)-4-(2.carboxyethyI)-7-[4-(aminomethyl)phenyl]ethynyl-3,4-dihydro-lH-l^ 

benzodiazepine-2^ione trifluoracetate there may be prepared, for example, the following 
10 compounds: 

l.methyM-(2-carboxy.l-methylethyI)-7-[2-(3-guanidinomethyIphenyl)-l-ethynel-3^ 
dihydro-lH-l,4-benzodia2epine-2,5-dione, 

l-methyl-4-(2.carboxy.l.phenyIethy!)"7.[2-(3-guanidinomethylphenyI)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodrazepine-2,5-dione trifluoracetate, 
15 (±H-methyl-4.[succin-2-y!-(l-^butoxy))-7-[2-(3-guanWinomethylphenyl)-l-et 

dihydrD-lH-l,4-benzodiazep5ne-2,5-dione trifluoracetate, 
(±H.methy!-4-[succin-2-yl-(l-glycine)]-7-[2-(3-guanidinomethyIphenylH 
dihydro-lH-l,4-ben2i>diazepine-2,5-dione trifluoracetate, 

{±H-methyI-4.[succin-2-yl-(l-vaIine)]-7-[2-(3-guanidinomethylphenyl)-l-efhyne^ 

20 dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±H-methyi-4-[succin-2-yi.(l-phenylalanine)]-7-[2-(3-guanidinomethylpheny 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-methyIethyI)-7-[2-(3-guanidinonnethylphenyI)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-'2^-dione trifluoracetate, 
25 l-phenyI-4-{2-carboxy-l-phenyIethyI)'7-[2-(3-guanidinomethylphenyl)-l-ethynel-3,4- 

dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)<l-phenyI-4-[succin-2-yI-(l-f-butoxy)]-7-[2-{3-guanidinomethylphenyl)-l-ethyne]-3^ 
dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 

(±H-phenyI-4-[succin-2-yl-(l-glycine)]-7-[2.(3-guanidinomethyIphenyl)-l-ethyn^ 

30 dihydro-lH-l,4-benzodiazepine-2,5-diune trifluoracetate, 

(±)-l-phenyI-4-[succin-2-yl-{l-valine)]-7-[2-(3-guanidinomethylphenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 

(±H-phenyI-4-[succin-2-yI-(l-phenylalanine)]-7-[2-(3-guanidinomethyIphenyIH-^^^ ^ 

3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, v 
35 l.benzyl-4-(2-carboxy-l-methylethyl)-7-[2-(3-guanidinomethyIphenyI)-l-ethyne]-3,4- ^ 

dihydro-lH-1 ,4-benzodia2epine-2^-dione trifluoracetate, ^ 
l-benzyl-4-(2-carboxy-l-phenylethyI)-7-[2-(3-guanidrnomethylphenyI)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-25-dione trifluoracetate. 
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(±H-benzyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[2-(3-guanidinomethylphenyl).l.et^^ 
dihydro-lH-l,4-benzodiazepine-2^-di()ne trifluoracetate, 

(±)-l-ben2yl-4-[succin-2-yl-(l-gIycine)]-7-[2-(3-guanidinomethylphenyl)-l.ethyne)-^^^ 
dihydro-lH-1 ,4-benzodia2epine-2,5-dic)ne tri f I uoraceta te, 
5 (±)-l-benzyl-4-[succin-2-yl-(l-vaHne)]-7-[2-(3-guanidinomethyIphenyl)-l-ethjme]^^^^ 
dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 

(±H-benzyl-4-[succin-2-yI-(l-phenyIalanine)]-7-f2-(3-guanidinomethylphenyl)-l^ 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyl~4-(2<arboxy-l-methylethyl)-7-[2-(3-guanidinomethylphenyI)-l-ethyne]-^^^^ 
10 dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 

l-isopropyl-4-(2<arboxy-l-phenylethyl)-7-[2-(3-guanidinomethylphenyl)-l-ethyrieJ-3,^^ 
dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-f-bul()xy)]-7-(2-(3-guanidinomethylphenyi)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l-isopropyl-4-[succin-2-yl-(l-glycine)]-7-[2-(3-guanidinon[iethylpheny!)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazeplne-2,5-dione trifluoracetate, 

(±)-lMSopropyl-4-[succin-2-yl-(l-vaIirie)]-7-[2-(3-guariidinomethyIphenyl)-l-ethyrie]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-diune trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(3-guanidinoinethylphenyl)-l- 
20 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-methyl-4-(2<arboxy-l-methylethyI)-7-[2-(4-guanidinoniethylthiophenol)-l-ethyne]-3,4^ 
dihydro-lH-l,4-benzodiazepine-2,5-di()ne trifluoracetate, 

l-methyI-4-(2<arboxy-l-phenylethyI)-7-I2-(4-guaaidinornethylthiophenol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
25 (±)-l-rnethyI-4-[succin-2-yl-{l-^butoxy)]-7-[2-{4-guanidinomethyIthiophenol)-l-ethyne]- 
3,4-dihydn>-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-melhyM-[succin-2-yl-(l-glycine)]-7-[2-{4-guanidinomethylthiophefiol)-l-ethyne]- 
3,4-dihydro-lH-l,4-benzt>diazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-valine)]-7-[2-(4-guanidinomethylthiophenol)-l-ethyne]-3,^^ 

30 dihydro-lH-l,4-benzodiazepine-23-di()ne trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(4-guanidinomethylthiophenol)-l- 
ethyne]-3,4-dihydn)-lH-l,4-benzodinzepine-2,5-dione trifluoracetate, 
l-phenyl-4-(2<arbc)xy-l-rriethyIethyl)-7-[2-(4-guanidinomethylthiopheno])-l-ethyne]-3,4- 
d i hyd ro-1 H-1 ,4-benzod ia zep i ne-2^-d i one tri f I uoraceta te, 

35 l-phenyl-4-(2-carb<»xy-l-phenyIethyI)-7-[2-(4-guanidinornethylthiophenoI)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-^buU)xy)]-7-[2-(4-guanidinomethyIthiophenol)-l-ethyn 
3,4-dihydro«lH-l,4-benzodiazepine-2,5-di()ne trifluoracetate. 
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(±H-phenyl-44succin-2-yl-(l-glycine)]-7.[2-(4-guanfdinoinethylthiopheno^ 

3,4-dihydro-lH-l,4-benzodia2epine-2^ione trifluoracetate, 
(±H-phenyl-4-[sucdn-2-yl-(l-vaUne)]-7-[2-(4-guanidinomethylthiophenolhl-et^^^ 

dlhydro-lH-l,4-benzodiazepine-2^-dionc trifluoracetate, 
5 (±).l.phenyl-4-[succin-2-yl-(l-phenylaIanine)]-7-[2-(4-guanidinoinethylthiophenoI)-l- 

ethyne]-3,4-dihydro-lH-l,4-ben20diazepme-2,5-dione trifluoracetate, 
l-beiizyl-4-(2-carboxy-l-methylethyI)-7-[2-(4-guanidinomethylthiopheriolK-ethyrie]-3,4- 

dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 

l-benzyl-4-(2-carboxy-l-phenyIethyl)-7-[2H4-guanidinomethylthlophenol)-l-ethyn^^ 

10 dihydro-IH-l,4^erjzodiazepine-2,5-dione trifluoracetate, 

(±).l-ben2yl•4-[sucdn-2-yl-(l-^butoxy)]-7-[2.(4.guaa^dlnomelhyIthfophenolH-eth^^^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{i)-l-benzyl-4-[succin-2-yKl-gIycine)]-7-[2-(4-guanidinomethylthiopheriolH-ethyne]-^^^ 

dihydro-lH-l/4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l-benzyl-4-[succin-2-yl-(l-vaIme)]-7-t2-(4-guanidinomethyIthiophenol)-l-ethyneI-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[sucdn-2-yl-(l-phenylalanine)]-7-[2-(4-guanidinomethylthiophenoIH- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-isopropyl-4-(2-carboxy-l-mediyletlnyl)-7-[2-{4-guanidir>omethylthiophenol)-l-ethyrxel- 

20 3,4-dihydro-lH-l,4-benzt)diazepine-2,5-dione trifluoracetate, 

l-isopropyl-4-{2-carboxy-l-phenylethyI)-7-[2-(4-guar»idinomethyIthiopheiiol)-l-ethyr»el- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±).l-isopropyl-4-[sucdn-2-yl-(l-^buloxy))-7-[2-(4.guanidinoinethyltIiiophenoI)-l-ethyneI- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l-isopropyl-4-[succin-2-yl-(l-glycine)]-7-[2-{4-guanidinomethylthiophenol)-l-ethyne]- 

3,4-dihydro-lH-l,4-benzt)diazepine-2,5-dione trifluoracetate, 

(+)-l-isopropyl-4-[succin-2-yl-(l-valine)]-7-[2-{4-guanidinomethyltliiophenoI)-l-ethyne]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(+)-l-isopropyl-4-[succin-2-yI-(l-phenylalanine)]-7-[2-(4-guanidinomethylthiophenol).l- 

30 ethyne]-3,4-dilnydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-inethyl-3-phenyl-4-(2-carboxy-l-inethyiethyl)-7-[2-(3-guanidinomethylphenyl)-l- 

ethynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-{2-carboxy-l-piienylethyI)-7-(2-(3-guanidinoinethylphenyi)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-l-methyI-3-phenyl-4-[succin-2-yl-(l-f-butoxy)]-7-[2-(3-guanidinomethylphenyl)-l- 

ethyne]-3,4-diliydro-lH-l,4-benzodia2epine-23-dione trifluoracetate, 
(±)-l-tnethyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[2-(3-guanidinomethylphenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4^benzodiazepine-2,5-dione trifluoracetate. 
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(+)-l-methyI-3-phenyI-4-Isuccin-2-yl-(l-valine)]-7-[2-(3-guanidinomethylphenyl)-l- 
ethynel-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-methyI-3-phenyl-4-(succin-2-yl-(l-phenylaIanine)]-7-(2-(3-guanidinomethylphenyl)- 

l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 (±).U-diphenyl-4-(2-carboxy-]-methylethyl)-7-I2-(3-guanidinoinethylpher>yl)-l-ethyne]- 

3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-(2-carboxy-l-phenylethyI)-7-I2-(3-guanidinomethylphenyl)-l-ethyne]- 
3,4-dihydro-lH-l,4-benzodiazepine-2.5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-(succin-2-yl-(l-J-buloxy)]-7-I2-(3-Kuanidinoinethylphenyl)-l-ethyne]- 

10 3,4.dihydro-lH-l,4-benzodiazepine-2,5-dic)ne trifluoracetate, 

(±)-13-dipheriyl-4-[succin-2-yl-(l-glycine)]-7-[2-(3-guanidinomethylphenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazeplne-2,5-dione trifluoracetate, 

(±)-l>diphenyl-4-[succin-2-yl-(l-valine)]-7-[2-(3-guanidinomethylphenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (+)-i,3-diphenyl-4-[succin-2-yl-(l-plienylalanine)]-7-[2-(3-suanidinomethylphenyl)-l- 

ethyne]-3,4-dihydro-lH-l ,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-(2-carboxy-l-inethylethyI)-7-(2-{3-guanidinomethylphenyl)-l- 

ethyne)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-(3-guanidinomethylphenyl)-l- 

20 ethyneJ-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyI-3-phenyl-4-(succin-2-yl-(l-f-butoxy)]-7-[2-(3-guanidinomethylphenyl)-l- 

ethyne]-3,4-dihydri)-lH-l,4-benzi)diazepine-2,5-dione trifluoracetate, 
(+)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[2-(3-guanidinomethylphenyl)-l- 
ethyne]-3,4-dihydri)-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l.benzyI-3-phenyl-4-lsuccin-2-yl-(l-valine)]-7-[2-(3-guanidiriomethylphenyl)-l- 

ethyne]-3,4-dihydro-lH-l,4-benziKlia2epine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-lsuccin-2-yI-(l-phenylalanine))-7-[2-{3-guanidinomethylphenyl)- 

l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-(2.carboxy-l-methylethyl)-7-t2-(3-guanidinomethylphenyl)-l- 

30 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-(2-carb()xy-l-phenylethyl)-7-[2-(3-guanidinoinethylphenyl)-l- 

ethyne]-3,4-dihydri)-lH-l,4-benz()dlazepine-2,5-dii>ne trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-lsuccin-2-yl-(l-f-butoxy)]-7-[2-("3-guanidinomethylphenyl)-l- 

ethyne]-3,4-djhydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (+)-]-isopropyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[2-(3-guanldinomethylphenyl)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-di»)ne trifluoracetate, 
(±)-l-isopr(>pyl-3-phenyl-4-[succin-2-yl-(l-valine)l-7-[2-(3-guanidinomethylphenyl)-l- 

ethyne]-3,4-dihydru-lH-l,4-benzodiazepine-2,5-ditme trifluoracetate. 
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(±)-I-isopropyI-3-phenyI-4-[succ)n-2-yl-(I.phenylaIanine)I-7-{2-(3- 
guanidinomethyIphenylH-ethyne]-3,4-dihydrc,-lH-M-benzm^ 

trifluoracetate, 

{±)-l-methyl-3-phenyl-4-(2-«rboxy-l-inethylelhyl)-7-[2-(4-guanidinoinethylthiophenol) 

5 l^thynel-3,4-dihydro-lH-l,4.benzodiazepine.23Kiione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-(4-guanidinomethylthiophenol^ 

l.ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^dfone trifluoracetate, 
(±H-methyl-3-phenyl-4-[succ.-n-2-yl-(l-f-butoxy)]-742-(4-g^ 
ethynel-3,4-dihydro-lH-l,4.benzodiazepine-2^-dione trifluoracetate, 
10 (±H-inethyl-3-phenyI-4-[sucdn-2.ylKl-glycine)>7-[2K4-guarxidinomethylthiophe^^^ 

ethyne]'3>dihydro-lH.l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyI-4-[succin-2-y|.(l-valine)]-7-[2-{4-guanidinomethylthiophenoI)-l- 

ethyne]-3,4-dihydro-lH-l,4-ben2«diazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenvl-4-[succin-2-yl-(l-phenylalanine)]-7-t2-(4- 
15 guanidinomethylthi«phenol)-l-eti.yne]-3,4-dihydr«.lH-M-benzodiazepine-23-dione 

trifluoracetate, 

(±)-l,3-diphenyl-4-(2-carboxy-l-methyIethyl)-7-[2-(4-guar»idinomethylthiophenol).l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H,3-diphenyM-(2.carboxy-l-phenyletliyl)-7-[2-(4-guanidinomethylthiophenol)-l- 

20 ethyne]-3,4.dihydro-lH-l,4-beruodiazepine-2,5-dione trifluoracetate, 

(±hU-diphenyl-4-[succin-2-yI-(l-f-butoxy)l-7-[2-(4-guanidinometliylthiophenoI)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±)-l,3-diplienyl-4-[succin-2-yl-(l-glycine)]-7-[2-(4-guanidinomethylthiopiienol)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l,3-dipiienyI-4-[succin-2-yl-(l-valine)]-7-[2-(4-guanidinomethylthiophenol)-l-ethyne] 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diplienyI-4-[succir>-2-yl.(l-phenylaianine)l-7-[2-{4-guanidinornetliyIthiopheno!)-l 

ethynel-3.4-diliydra-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-(2-carboxy-l-methyletiiyI)-7-[2-(4-guartidinometliyltIiiophenol)- 

30 l-ethyne]-3,4-dihydro-lH-l,4-benzi»diazepine-23-dione trifluoracetate, 

(±H-benzyl-3-pIienyl-4-(2-carboxy-l-phenyletlTyl)-7-[2-(4-guanidinomethyItliiophenol)- 

l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-benzyl-3-phenyI-4-[succin-2-yl-(l-t-butoxy)]-7-[2-(4-guanidinomethylthiophenol)-l- 

ethyne]-3,4-diiiydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
35 (±)-l-benzyl-3-phenyI-4-[soccin-2-yl-(l-glycine)]-7-[2-(4-guanidinomethylthiophenoI)-l- 

ethyne]-3,4-diiiydru-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-I-benzyI-3-plienyl-4-[sucrin-2-yl-(l-valine)]-7-[2-(4-guanidinomethylthiophenol)-l- 

ethyne]-3,4-diliydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-benzyl-3-phenyl-4-[succin-2-yI-(l-phenyialanine)]-7-(2-(4- 

guanidinomethylthiophenol)-l-ethyne]-3,4-dihydri>-lH-l,4-benzodia2epine-2,5-dio^ 

trifiuoracetate, 

(±)-l-isopropyl-3-phenyl-4-(2-carb()xy-l-Tnethylethyl)-7-[2-(4- 
5 guanidinomethylthiophenoI)-lHJthyne]-3,4-dihydri>-lH-l,4-benzodia2epin^^ 
trifluoracetate, 

{±)-l-isopropyl-3-pheny]-4-(2-carboxy-l-phenylethyl)-7-[2-(4- 

guanidinornethylthiophenol)-l-ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione 

trifluoracetate, 

10 (±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-/-butoxy)]-7-[2-(4-guanidinomethylthiopheno^ 
l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-glycine)]-7-[2-(4-guanidinomethylthiopheno^ 
l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dii)ne trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-{l-vaIine)]-7-[2-(4-guanidinomethylthiophenolh 

15 ethyne]-3,4-dihydro-l H-l,4-benzi)diazepine-2^-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(4- 
guanidinomethylthiophenol)-l-ethyne]-3,4-dihydrt)-lH-l,4-benzodiazepine-2^-dione 
trifluoracetate. 



25 a) Methyl N-(2-amino-5-i()dobenzuyI)-3-amino-3-methylpr()panate was prepared using the 
method described in part (b) of Example 1. Thus, 1.72 grams of 5-iodoisatoic anhydride and 
1.73 grams of methyl 3-aminobutanoate p-tosylate yielded 0.65 grams (30%) methyl N-(2- 
amino-5-iodobenzoyl)-3-aminobutanoate (TLQ SI02/ 1:1 ElOAc/hexane, Rf=0.63/ un 
positive). 



Example 11 



20 




l-methyl-4'(2-cttrboxy'l'methylethyJ)'7-(5'guamdinO'1'pentynyl)'3,4-dihy 
l,4,beitzodiazepine'2,5'dione trifluoracetate. 
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b) Methyl N-(2-methylamino-5-iodoben2oyI)-3-amino-3-methylpropanoate was prepared 
using the method described in part (c) of Example 1. Thus, 0.32 grams of methyl N-(2-amino- 
5-iodobenzoyl)-3-aminobutanoate yielded 0.14 grams (43%) of methyl N-(2-methylamino-5- 
iodobenzoyl).3-aminobutanoate (TLC, Si02, 1:1 EtOAc/hexane, Rf=0.85, un positive). 

5 

c) l.methyl-4-(3-methoxy-3K)xobutan-2-yl)-7-iodo-3,4-dihydro-lH-l,4-benzo-diazapine- 
2^one was prepared using the method described in part (d) of Example 1. Ihus, 0.25 grams 
of N-(2-me«hylamino-5-iodobenzoyl)-3-aminobutanoate yielded 0.08 grams (29%) of 1- 
methyl-4.(3.methoxy-3-oxobutan.2-yl)-7.iodo.3,4-dihydro-lH-l,4-benzo-diazapine-2> 

10 dione (TLC, Si02, 1:1 EtOAc/hexane, Rf=0.33, un positive). 

d) l-methyl-4-(3-mefhoxy.3-oxobutan-2-yl)-7-[5-(N-Boc)-amino-l-pentyne]-3,4-dihydro. 
lH-ly4.benzodiazepine-2,5-dione was prepared using the method described in part (f) of 
Example 1. Thus, 0.08 grams of l-methyl-4-(3-methoxy-3-oxobutan-2-yl)-7-iodo-3,4- 

15 dihydro-lH-l,4-benzo-diazapine-2,5-dione yielded 0.061 grams (68%) of l-methyl-4-(3. 
methoxy-3-oxobutan-2-yl)-7-[5-(N-Boc)-aminu-l-pentyne]-3,4-dihydro-lH-l,4- 
faen2odia2epine-2,5-dione (TLC, Si02, 1:1 EfOAc/hexane, Rf=024, un positive). 

e) l-methyl-4-(2-carboxy-l-methylethyl)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
20 benzodiazepine-2,5-dione trifiuoracetate was prepared using the method described in part 

(g) of Example 1. Thus, 61mgs of l.methyl-4-(3-methoxy.3-oxobutan-2-yl)-7-[5-(N-Boc)- 
amino-l-pentyneH,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione yielded 40 mgs (87%) of 1- 
methyl-4.(2-carboxy-l-methylethyI)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-di«ne trifiuoracetate (1/2" C-18 reverse-phase column, eluting with a 
25 solvent gradient of 10:90 methanol(().l% trifluoracetic acid)/water(0.1% trifluoracetic acid), 
time 0 to 10 min, to 5050 mcthanol(0.1% trifluoraceUc acid)/water(0.1% trifluoracetic acid), 
time 10 min to 40 min, flow lOml/min, Rt=31.2 min, un detection 254nM). HRMS (FAB) 
molecular ion m/z=358.1765 (cald. Ci9H24N304, 358.1767) 



3? 



30 f) i-methyl-4-(2-carboxy-l-methylethyl)-7-(5-guanidimvl-pentyne)-3,4-dihydro-lH- 
l,4-benzadiazepine-2,5<iione trifiuoracetate was prepared using the method described in 
Example 2. Thus, 15 mgs of l-methyl-4-(2-carboxy-l-methylelhyl)-7-(5^mino-l-pentyne)- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate yielded lOmgs (67%) of 1- ^ 
methyl-4-{2-carboxy-l-methylethy!)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- ^ 

35 benzod!azepine-2^-dione trifiuoracetate (1 IT C-18 reverse-phase column, eluting with a ^ 
solvent gradient of 10;90 methanol((l.l% trifluoracetic acid)/waler(0.1% trifluoracetic add), 
time 0 to 10 min, to 5051) methant)l(0.1% trifluoracetic acid)/water(0.1% trifluoracetic acid), 
time 10 min to 40 min, flow lOml/min, Rt=36.9 min, un detection 254nM). HRMS (FAB) 
molecular ion m/z=40().1999 (cald. C20H26N5O4. 400.1986). 
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5 l'(4'Chlorophenyl)methyl-4-(2-carboxyethy!h7'(4-(l'pi^^ 

l,4-benzodiazapine-2,5-dione trifluoroacetate. 

a) Over a period of 15 minutes samples of iodine (8.62 grams, 0.034mol) and silver benzoate 
(7.78 grams, 0.034mol) v^ere added in portions to a magnetically stirred solution of 5 grams of 
l-pinenylpiperazine in 80mL acetic acid. The mixture stirred for 1 hour. The solvent v^as 

10 evaporated and the residue partioned between 150mL diethyl ether and ISOmL 2N sodium 
hydroxide. The organic layer v^as washed with lOOmL water, lOOmL brine, then dried over 
potassium carbonate and concentrated in vacuo to yield 1.0 gram (11%) of l-(4-iodophenyI)- 
piperzine (110-115*C). The material obtained was used without further purification. 
NMR (CDCI3, dTMS) 751 (2H, d, ^^JhH=9Hz, m-ArH), 6.69 (2H, d, 3JhH=9Hz, o-ArH), 3.17 

15 (4a m), 3.04 (4H, m). ^^C NMR (CDCis) 151.36, 137.73, 118.05, 81.35, 49.92, 45.95. 

b) The crude material obtained from part (a) (1 gram, 3.47mmol) was dissolved in dry THF 
(lOmL) and a catalytic amount of dimethyiamino-pyridine (lOOmgs) and di-ffrf-butyl 
dicarbonate (0.9 grams, 4.1mmol, 1.2 molar excess) were added, monitoring the reaction by 

20 TLC (Si02, 1:1 EtOAc/hexane, Rf(product)=0.88). After 12 hours (overnight) the reaction 
was diluted with diethyl etlier and extracted lX75mL water, lX75mL IN HCI, lX75mL sat. 
sodium bicarbiwate, lX75mL brine, dried over potassium carbonate, filtered and concentrated 
in vacuo. The material was further purified by filtering through a packet of Si02 using 1:1 
diethyl ether/hexane as the eluting solvent to yield l-(4-iodophenyl)-4-(N-Boc)-piperzine 

25 (1 grm, 77%, 142-143**C). NMR (CDCi3, dTMS) 754 (2H, d, -^JhH=8Hz, m-ArH), 6.69 (2H, 
d, 3JhH=8Hz, o-ArH), 358 (4H, t, ^'^JhH=5Hz), 3.04 (4H, t, ^'^JhH=5Hz) 1.48 (9H, s, Bu*). 

c) A magnetically stirred solution of N-(2-amino-5-iodobenzoyl)-3-aminoproprionate (8.8 
grams, 23.4mmol), prepared using the procedure shown in part (b) of Example 1, 

30 dimethylformamide, 2,6-lutidine (1.5 molar equiv., 35.1mmoI, 4.25mL) and 4-chlorobenzyl 
chloride (1.5 molar equiv., 35.1 mmoi, 5.96 grams) was heated to lOO^'C for 24 hours. The 
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mixture vras aUowed to cool to room temperature and concentrated m vaaio. The resulting 
residue was dissolved in 150mL methylene chloride and washed with 2X100mL 10% dttic 
' add, IXlOOmL water, dried over sodium sulfate, filtered arid concentrated in vacuo. The soUd 

obtained was dissolved in a minimum volumn of methylene chloride and a 5 fold excess of 
5 hexanes added. The solution was allowed to stand overnight in Ae refrigerator (5-7^ to 
yield 736 grams of N-(2-(p-chIorobenryl)amino-5-iodobenzoyI)-3-aminoproprionate (153- 
155"Q. Concentration of the mother liquor and repeating the steps for crystallization 
yielded a second crop (332 grams) for a total 92% isolated yield of the desired product. 
NMR (CDQa, dTMS) 8.10 (IH, bt, 3JhH=5Hz, NH), 7.60 (IH, d, 4jhh=2Hz, C6-H), 7.44 
10 (IH, dd, 3Jhh=9Hz, 4JhH=2Hz, C8-H), 7.29 (4H, m, p<:iC6H4), 6.72 (IH, bt, 3JhH=6H2, 
NH), 634 (IH, d, 3JhH=9Hz, C9-H), 435 (2H, d, 3JhH=9Hz, NCHzAr), 4.20 (2H, q, 
3jHH=7Hz, 0CH2), 3.68 (2H, q, JhH=6Hz, NCH2), 2.65 (2H, t, 3JhH=6, CH2CO2), 131 (3H, 
t, 3JhH=7Hz, CH2CH3). NMR (CDCis) 172.6, 1683, 148.6, 141.0, 137.0, 135.6, 128.8, 
1283, 117.6, 1143, 75.1, 60.9, 463, 35.1, 33.9, 142 . 

15 

d) To a magneticaUy stirred biphasic solution of N-(2-(p-chloroben^l)amino-5- 
iodobenzoyl)^minoproprionate (lOgrams, 2057mmol), 200mL methylene chloride, and 
200mL water was added, at room temperature, a-bromoacetyl bromide (24.7mmol, 1.2 molar 
equiv., 2-15mL), monitoring the reaction by TLC (Si02, 1:1 EtOAc/hexane). The reaction was 

20 complete 6 hours. The layers were separated , washing the aqueous layer with 75mL 

methylene chloride. The combined organics were washed IXlOOmL sat. sodium bicarbonate, 
IXlOOmL Brine, dried over sodium sulfate, filtered and concentrated in vacuo. The resulting 
residue was dissolved in 50mL dimethylformamide and added, om an addition funnel, over a 
period of 30 minutes to a slurry of sodium hydride (1.2 molar equlv., 24.7mmol, 0.60 grams) in 

25 lOmL dimethylformamide cooled to O^C under an atmosphere of nih^o^. The reaction was 
stirred for an additional 1 hour and then poured over an ice-cold 10% dtiic acid solution. The 
doudy mixture was extracted 3X100mL EtOAc. The aimbined organics were dried over 
magnesium sulfate, filtered, and concentrated in vacuo. Purification was achieved by column 
diromatography (Si02 , 600mL, using 30%EtOAc/70% hexane to 60%ElOAc/40% hexane as 

30 ttie duting solvent gradient) to yield 65 grams (63%) of l-(p-chforobenzyl)-7-iodo-4-(2- 
carboxyethyI)-3,4-dihydro-lH-I,4-benzodiazpine-2,4-dione ethyl ester. ^H NMR (CDCI3, 
dTMS) 8.11 (IH, d, 3jhh=2Hz, C6-H), 6.68 (IH, dd, '*JhH=2Hz, 3JhH=9Hz, C8-H), 7.23 
(2H, d, 3jhH=8Hz, ArH), 7.03 (2H, d, 3jhH=8Hz, ArH), 6.87 (IH, d, 3jhH=9Hz, C9-H), 5.05 
(IH, d, 2jhh=16Hz, NCHHAr), 4.95 (IH, d, 2JHH=16Hz, NCHHAr), 4.1 (3H, m, OCH2, C3- 

35 H), 3.93 (IH, d, 2jhh=15Hz, C3-H), 3.9 (2H, m, NCH2CH2), 2.65 (2H, m, CH2CO2), 1.25 
(3H, t, 3JhH=7Hz, OCH2CH3) 

e) To a magnetically stirred solution of l-(4-iodophenyl)-4-(N-Boc)-plperzine (0.5 grams, 
1.29mmoI) in 0.65mL THF at -78»C under an atmosphere of nitrogen was added n-BuU as a 
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25M solution in hexane {1.42mmol, 1.1 molar equiv., 0.57mL) over a 5 minute period. The 
mixture was stirred for 15 minutes at -78°C and the treated with triisopropylborate (3 molar 
equiv., 3.9mmol, 0.9mL). The mixture was allowed to warm to room temperature and stirred 
overnight (ca. 12 hours). The mixture was cooled to 0**C and acidified to pH 6S with 5% aq. 
5 HQ and extracted with CH2CI2 (50mL), The organic layer was washed with brine, dried 
over sodium sulfate, decanted and concentrated in vaaio. The resulting residue, in a minimum 
volume of ethanol, was added to a prestirred (10 mins) mixture of 
tetrakistriphenylphosphine palladium (0.03 molar equiv., 0.026mmol, 30mgs), and 0.447 
grams of l-(p-chlorobenzyl)-7-iodt>4-(2-carboxyethyl)-3,4-dihydro-lH-l,4-ben2odia2pine- 
10 2,4-dione ethyl ester (0.85mmoi) in 05mL dimethylformamide at room temperature. 13mL of 
a 2M solution of sodium carbonate (2 equiv.) was added and the reaction mixture heated to 
80**C for 6 hours. The mixture was allowed to cool to room temperature and is quenched with 
IN HCI (25mL) and extracted 3X5()mL ethyl acetate. The combined organics were washed 
IXSOmL sat NaHCQs, brine, dried over Na2S04^ decanted and concentrated in vacuo. The 
15 resulting residue was chromatographed {Si02, 1:1 EtOAc/hexane to 9:1 EtOAc/hexane as the 
eluting solvent) to yield l-(;»-chlorobenzyl)-7-[4-(4-N-Boc-l-pipera2ine)phj2nyl]-4-(2- 
carboxyethyl)-3,4-dihydro-lH-l,4-benzodia2pine-2,4-dione ethyl ester (0.137 grams, 24%, 
Rf (Si02, 1:1 EtOAc/hexane)=0.15, mu and ninhydrin positive). NMR (CDCI3, dTMS) 
8.00 (IH, d, 4JhH=2H2, C6-H), 7.59 (IH, dd, ^}hh=2¥{z, 3jhh=9Hz, C8-H), 7.50 (2H, d, 
20 3Jhh=9H2, C7-o<ArH), 723 (2H, d, 3jhh=8H2, CH2-m-ArH), 7.16 (IH, d, 3]j^h=9H2, C9- 
H), 7.10 (2H, d, 3jhh=9H2, CH2-o-ArH), 6.95 (2H, d, 3jhh=8H2, C7-m-ArH), 5.08 (IH, d, 
^JHH=16H2, NCHHAr), 4.99 (IH, d, 2jhh=16H2, NCHHAr),4.18 (IH, d, 2]hh=15Hz, C3- 
H), 4.13 (2H, q, 3Jhh=7H2, OCH2), 3.92 (2H, m, NCH2CH2), 3.92 (IH, d, 2jhh=15Hz, C3- 
H), 3.58 (4H, t, ^'^JhH=5H2, NCH2CH2NH), 3.18 (4H, t, 3jhh=5Hz, NCH2NCH2NH), 2.68 
25 (2H, m, CH2CO2), 1.47 (9H, s, Bu*), 1.25 (3H, t, 3JhH=7H2), 13C NMR 171.3, 1685, 167.1, 
154.7, 150.9, 138.6, 138.0, 135.2, 133.3, 132.1, 130.9, 129.9, 129.7, 128.9, 128.4, 1275, 121.9, 116.4, 
79.9, 60i5, 52.4, 50.6, 48J?, 45.1, 32.8, 28.4, 142. 

Using the above procedure, but substituting the appropriate 7-iodo-3,4-dihydro-lH- 
l,4-ben2odia2pine-2,4-di()ne alkyi ester fi>r l-(p-chlor()ben2yl)-7-iodo-4-(2<arboxyethyl)- 
30 3,4-dihydro-lH-l,4-benzi)dia2pine-2,4-di()ne ethyl ester and substituting the appropriate 
iodoarene for l-(4-iodophenyI)-4-(N-Boc)-piper2ine there may be prepared, for example, 
flie following compounds: 

l-methyl-7-[4-(4-N-Boc-l-pipera2ine)phenyI]-4-(2-carboxyethyl)-3,4-dihydro-lH-l,4- 
ben2ixjia2pine-2,4-dione ethyl ester, 

35 l-(diphenylmethyI)-7-[4-(4-N-Boc-l-pipera2ine)phenyi]-4-(2-carboxyethyI)-3,4-dihydro- 
lH-l,4-benzodia2pine-2,4-di()ne ethyl ester, 

H2-napthyI)methyI-7-[4-(4-N-Boc-l-pipera2ine)phenyI]-4-(2<arboxyethyl)-3,4-dihydro- 
lW-l,4-ben2odia2pine-2,4-dione ethyl ester, • 
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(+)-l-methyI-744-(4-N-Boc-l-plperazine)phenyl]-4-(3-phenyl-3-proprionate)-3,4- 

dlhydro-lH-l,4-benzodiazpine-2,4-dione methyl ester, 

(±).l-(2-napthyl)methyl-7-[4-(4-N-Boc-l-piperazine)phenyl]-4-(3-phenyl-3-proprionate)- 

3,4-dihydro-lH-l,4-benzodia2pine-2,4-dfone methyl ester, 
5 i-(p-chIorobenzyl)-7-[4-(2-(N-Boc)-aminoethoxy)phenylH-{2-carboxyethyl)-3,4-dihydro- 

lH-l,4-benzodiazpine-2,4-dione ethyl ester 

l-methyl-7.[4-(2-(N-BocHininoethoxy)phenylH-(2-carboxyethyI)-3,4Klihydrp-lH-14- 
ben2odia2pine-2<4-dione ethyl ester, 

l-{diphenylmethyl)-7-[4-{2-{N-Boc)-aminoethoxy)phenyl]-4-(2-carboxyethyl)-3,4- 

10 dihydro-lH-l/4-benzodiazpine-2,4-dione ethyl ester, 

l.(2-napthyl)methyl-7-[4-(2-(N-Boc)-aminoethoxy)phenyl]-4-(2-carboxyethyl)-3,4- 

dihydro-lH-l,4-benzodiazpine-2,4-dione ethyl ester, 

(±)-l-methyl-7-[4-(2-(N-Boc)-aminoethoxy)phenyI]-4-{3-phenyl-3-proprionate)-3,4- 

dihydro-lH-l,4-benzodiazpine-2.4-dione metinyl ester, 
15 (i)-l-(2-napthyl)methyI-7-[4-(2-(N-Boc)-aininoethoxy)phenyll-4-(3-phenyl^ 

proprionate)-3,4-dihydro-lH-l,4-benzodiazpine-2,4-dione methyl ester, 
l-(p-chlorobenzyl)-7-[4-(N-Boc-aminomethyl)phenyr]-4-(2-carboxyethyl)-3,4^ihydro-lH- 

l,4-benzodiazpine2,4-dione ethyl ester 

l-methyl-7-[4-(N-Boc-ammomethyl)phenyl]-4-(2-carboxyethyI).3,4-dihydro-lH-l,4- 

20 benzodiazpine-2/4-dione ethyl ester, 

l-{diphenyImethyl)-7-4-(N-Boc-aminomethyl)phenyl]-4-(2-carboxyethyl)-3,4-dihydro- 

lH-l,4-benzodiazpine-2,4-dione ethyl ester, 

l-(2-napthyl)methyI-7-[4-(N-Boc-amtnomethy!)phenyll-4-(2-carboxyethyl)-3,4-dihydro- 

l/i-l,4-benzodiazpine-2,4-dione ethyl ester, 
25 (±)-l.methyl-7-[4-(N-Boc-aminomethyl)phenyl]-4-(3-phenyl-3-proprionate)-3,4-dihydro- 

lH-l,4-benzodiazpine-2,4-dlone methyl ester, 

(±)-l-(2-napthyI)methyI-7-[4-{N-Boc-aminomethyl)phenyl]-4-(3-phenyl-3-proprionate)- 
3,4-dihydro-lH-l,4-benzodiazpine-2,4-dione methyl ester. 

30 f) Hp-chlorobenzyl)-7-[4-(l-piperazine)phenylI-4-(2-carboxyethyl)-3,4-dihydro-lH-l,4- 
benzodiazpine-2,4-dione trifluoroacetate was prepared using the method described in part(c) 
of Example 1. Thus, 34 mgs (O.CB2mmt)!) l-(p-chiorobenzyl)-7-[4-(4-N-Boc-l- 
piperazine)phenyl]-4-(2-carboxyethyl)-3,4-dihydro-lH-l,4-benzodiazpine-2,4-dione ethyl 
ester yielded 25 mgs (90%) of l-(p-chlorobenzyl)-7-[4-(l-piperazine)phenyl]-4-(2- 

35 carboxyethyl)-3,4-dihydro-lH-l,4-benzodiazpine-2,4-dione trifluoroacetate (1/2" C-18 
reverse-phase column, eluting with a solvent gradient of 1:9 acetonitrile{0.1%TFA)/water 
(0.1% TFA) time 0 to 10 minutes, to 1:1 acetonitrile((l.l%TFA)/water (0.1% TPA) time 10 to 40 
minutes, flow lOmL/min, Rt=34.9 min, mu detection 254nM). HRMS (FAB) molecular ion 
m/z=533.1950 (cald. C29H30N4O4CI, 533.1956). NMR (D2O,l0%CD3OD) 7.61 (IH, d. 
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4JhH=2Hz, C6-H), 7.43 (IH, dd, 4]^j^=2H2, 3Jhh=«Hz, CS-H), 7.28 (2H, d, C7-o-ArH), 7.10 
(IH, d, 3JhH=8H2, C9-H), 6.98 (2H, d, 3JhH=7Hz, CH2-w-ArH), 6.87 (2H, d, 3jhh=7Hz, 
CH2-o.ArH), 6.80 (2H, d, 3Jhh=8H2, CJ-m-AvH), 520 (IH, d, 2jhh=16Hz, NCHHAr), 3.95 
(IH, d, 2Jhh=14Hz, C3-H), 3.84 (IH, dt, NCHHCH2), 3.72 (IH, d, 2Jhh=14Hz, C3-H), 33S 
5 (IH, dt, C3-H), 323 (4H, bs, NCH2CH2NH), 3.18 (4H, bs, NCH2CH2NH), 2.58 (2H, t, 
3JHH=7Hz, CH2CO2). 

Using the above procedure, but substituting the appropriate 7-a]yl-34-dihydro-lH- 
l,4-benzodia2pine-2,4-dione N-Boc amino alkyl ester for l-{p-chJorobenzyl)-7-[4-(4-N-Boc- 
l-piperazine)phenyI]-4-(2-carboxyethyl)-3,4-dihydro-lH-l,4-ben2odiazpine-2,4-dione 
10 ethyl ester there may be prepared, for example, the following compounds: 

l-methyl-7-[4-(l-piperazine)phenyI]-4-(2-carboxyethyl)-3,4-dihydro-lH-l/4- 
benzodiazpine-2,4-dione trifluoroacetate, 

l-(diphenylmethyi)-7-[4-(l-pipera2ine)phenyl]-4-(2-carboxyethyl)-3,4-dihydro-lH-l,4- 
benzod iaz pi ne-2 ,4-d ione tr i fi uo roace ta te, 
15 l-(2-napthyl)methyI-7-[4-(l-piperazine)phenyI]-4-(2-carboxyethyl)-'3,4-dihydro-lH-l,4- 
benzodiazpine-24'dione trifluoroacetate, 

(±)-l-metIiyN7-[4-(l-pipera2ine)phenyll-4-(3-phenyl-3-proprionate)-3,4-dihydro-lH-l,4- 

ben2odiazpine-2,4-dione trifluoroacetate, 

(±)-l-{2-napthyl)methyl-7-[4-(l-piperazine)phenyl]-4-(3-phenyI-3-proprionate)-3,4- 
20 dihydro-lH-l,4-ben2odiazpine-2,4-di(>ne trifluoroacetate, 

l'(/?-chlorobenzyl)-7-[4-(2-amin()ethoxy)phenyI]-4-(2-carboxyethyl)-3,4-dihydro-lH-l,4- 
ben2odia2pine-2,4-dione trifluoroacetate, 

l-methyl-7-[4-{2-aminoethoxy)phenyl]-4-(2-carboxyethyI)-3,4-dihydro-lH-l,4- 
benzodiazpine-2,4-dione trifluoroacetate, 
25 l-(diphenyImethyl)-7-[4-(2-aminoelhoxy)phenyl]-4-(2<arboxyethyl)-3,4-dihydro-lH-l,4- 
benzodiazptne-2,4-di()ne trifluoroacetate, 

l-{2-napthyl)methyI-7-[4-(2-aminoethoxy)phenyl]-4-{2-carboxyethyJ)-3,4-dihydro-lH- 
l,4-ben2od ia2pine-2,4-d ione t r i f I ut)roaceta te, 

(±)-l-methyl-7-[4-(2-aminc)etht)xy)phenyl]-4-(3-phenyl-3-proprionate)-3,4-dihydro-lH- 
30 l,4-benzodiazpine-2,4-dione trifluoroacetate, 

(±)-l-(2-napthyl)methyI-7-[4-(2-aminoethoxy)phenyl]-4-(3-phenyI-3-proprionate)-3,4- 
dihydro-lH-l,4-benzodiazpine-2,4-dione trifluoroacetate, 

l-(p-chloroben2yl)-7-[4-{aminomethyl)phenyI]-4-(2<arboxyethyl)-3,4-dihydro-l//-l,4- 
benzodiazpine-2,4-dione trifluoroacetate, 
35 l-melhyI-7-[4-(aminomethyl)phenyl]-4-(2-carboxyethyI)-3,4-dihydro-lH-l,4- 
benzodiazpine-2,4-dione trifluoroacetate, 

l-(diphenylmethyl)-7-4-(am!nomelhyl)phenyI]-4-(2-carboxyethy!)-3,4-dihydro-lH-l,4- 
benzodiazpine-2,4-dione trifluoroacetate. 
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H2-i«pthyI)methyl-7-[4-{ammomethyl)phenylH-(2-caA^^^ 

benzodiazpine-2^dione trifluoroacetale, 

(iO-l-methyI-7Wammomethyl)phenyl]-4-(3-phenyl-3-proptionate)-3,4Kiihyd^^^ 

benzodiazpme-2,4-dione trifluoroacetale, 
5 c±)-H2-napthyl)methyl-7-[4.(aminomethyl)phenyI]-4-(3-phenyl-3-proprionateH^^ 

dihydro-lH-l,4-benzodia2pine-2,4-dione trifluoroaratate. 

Example 13 
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diltydro-lK'lA-benzodiazapine-l^dione bistrifluoroacetate. 
a) H3-nitrophenyI)inethyl-4-(2<arboxyethyl)-7-{N-Boc-6-aminohexyriyJ)-3,4-dihydro- 

15 lH-W-ben2odlazapJne-2,5-dione ethyl ester (IlOmgs, 0.18mmol) was reduced under an 

atmosphere of nitrogen in 4mL ethyl acetate in the presence of a catalytic amount of 10% Pd 
on carbon (25mgs), monitoring the reaction by TLC (SiOz, 1:1 ethyl acetate/hexane. 
Restarting material)=0.33, Rf(product)=0.15, mu and ninhydrin posirive). After 3 hours, the 
reacHon was filtered through Celite®, washing with ethyl acetate, and concentrated in 

20 vacuo to yield 97mgs (92%) of H3-aminophenyl)methy[-4-(2<arboxyethyl).7-(N.Boc-6- 
aminohexyl)-3,4.dihydro-lH-l,4-bena.dia2apine-2,5^ione ethyl ester. IH NMR (CXtCls, 
dTMS) 758 (IH, d, 4JhH=2Hz, C6-H), 7.18 (IH, dd, 4jhh=2Hz, 3IhH=8Hz, C8-H), 7.09 
(IH, d, 3]HH=9Hz, CHzArH), 7.04 (IH, t, 3JHH=8H2, CH2ArH), 654 (IH, bd, CH2ArH), 
6.48 (IH. bs, CH->ArH),4.99 (IH, d, 2JHH=16Hz, CHHAr), 4.90 (IH, d, 2JHH=16Hz, 

25 CHHAr), 453 (IH, vbs, NHBoc), 4.20-3.96 (4H, m, OCH2, C3-H, NCHHCH2), 3.92-3.80 (2H, 
m, C3-H, NCHHCH2), 355 (2H, bs, NH2), 3.06 (2H, bq, 3jHH=6Hz, CH2NHB0C), 2.72 (2H, 
m, CH2CO2). 2.56 (2H, t, 3JhH=7Hz), 1.66-120 (20H, m, (CH2)4, Bu*, OCH2CH3). 13C NMR 
(CDC13) 171.4, 168.5, 167.4, 146.3, 140.7, 138.1, 137.9, 1322, 130.1, 129.6, 129.0, 121.6, 117.4, 
1145, 113.6, 79.0, 60.8, 52.4, 51.1, 45.1, 405, 34.9, 32.8, 30.8, 29.9. 28.8, 28.4, 265, 14.2. 

30 Using the above procedure, but substituting the appropriate 7-alkyl or aryl-3,4- 

dihydro-lH-l,4-ben2odiazpine-2,4-dione N-Boc amino alkyi ester for l-(3- 
nitrophenyl)methyl-4-(2-carboxyethyl)-7-(N-Boc-6-aminohexynyl)-3,4.dihydro-lH-l,4- 
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benzodia2apine-2^dione ethyl ester there may be prepared, for example, the following 
compounds: 

l-(2-aminophenyl)methyl-4-(2-carboxyethyl)-7-(N-Boc-6-aminohexyl)-3,4-dihydro-lH- 
l,4-benzodiazapine-2,5-dione ethyl ester, 
5 l-(4-aminophenyl)melhyI-4-(2-carboxyethyl)-7-{N-Doc-6-aminohexyl)-3,4-dihydro-lH- 
l,4-benzodiazapine-2,5-dione ethyl ester, 

l-(3-aminophenyl)methyl-4-(2-carboxyethyl)-7-[4-(4-N-Boc-l-piperazine)phenyl]-3,4- 
dihydro-lH-l,4-benzodiazapine-2,5-dione ethyl ester, 
l-(3-aminophenyl)methyl-4-(3-phenyI-3-proprionate)-7-[4-(4-N-Boc-l- 
10 pipera2ine)phenyl]-3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione ethyl ester, 

l-(3-aminophenyl)methyI-4-(3-phenyl-3-proprionate)-7-(N-Boc-6-aminohexyl)-3,4- 
dihydro-lH-l,4-benzodiazapine-2,5-dione ethyl ester, 

b) A solution of the aniline l-(3-aminophenyi)methyl-4-(2-carboxyethyl)-7-(N-Boc-6- 

15 aminohexyl)-3,4-dihydro-lH-l,4-benzi)diazapine-2,5-dione ethyl ester (50mgs, 0.09mmol) 
and 05mL dimethylacetamide was added to a prestirred solution of N-Boc-4-aminobutyric 
acid (0.16mmol, 32.5mgs), 05mL dimethylacetamide, ()5mL pyridine, and benztriazol-l-yl- 
oxy-tris-(dimethylamino)phosphonium hexafluorophosphate (BOP Reagent) and a 
catalytic amount of dimethylaminopyridine (DMAP, 5mgs), monitoring by TLC (8:2 ethyl 

20 acetate /hexane). After 6 hours, the reaction was poured over 50mL IN HQ and extracted 
2X50mL etliyl acetate. The combined organics was dried over sodium sulfate, decanted, and 
concentrated in vacuo. The resulting residue was purified by column chromatography, Si02/ 
using 7:3 ethyl acetate/hexane to 9:1 ethyl acetate/hexane, Rf(8:2 ethyl acetae/hexane, 
product)=0.15, to yield 59mgs (86%) of l-[3-(4-N-Bt)c-amin()butyryl)aminophenyI]methyI-4- 

25 (2-carboxyethyl)-7-(N-Boc-6-aminohexyl)-3,4-dihydr()-lH-l,4-benzodiazapine-2,5-dione 
ethyl ester. NMR {CDCI3, dTMS) 8.78 (IH, bs, ArNHCO), 7.56 (IH, d, '*JhH=2H2, C6- 
H), 7.44 (IH, bd, 3jhh=8H2, C8-H), 736 (IH, bs, CH2ArH), 7.17 (2H, m, CH2ArH), 7.09 (IH, 
t, 3jp^p^^8Hz, CH2ArH), 6.81 (IH, bd, 3jhh=8H2, C9-H), 5.1-4.9 (3H, m, NHBoc, CH2Ar), 
458 (IH, bs, NHBoc), 4.2CM.05 (4H, m, OCH2, C3-H, NCHHCH2), 3.87 (IH, d, 2Jhh=15Hz, 

30 C3-H), 3.80 (IH, dt, NCHHCH2), 3.16 {2H, bq, j^^^^^Hz, CH2NHB0C), 3.04 (2H, bq, 

^JHH=6Hz, CH2NHB0C), 2.71 {2H, m, CH2CO2), 2.54 (2H, t, ^^jHH=7Hz, NCOCH2), 2.32 
(2H, t, 3],^,_|=7Hz, ArCH2), 1.82 (2H, p, 3j^h=7Hz, NCOCH2CH2), 1.6-1,2 (20H, m, 
(CH2)4, Bu^ OCH2CH3). 

Using the above procedure, but substituting the appropriate 7-alkyl or aryI-3,4- 

35 dihydro-lH-l,4-benzodiazpine-2,4-dione N-Boc amino alkyl ester for l-(3- 

aminophenyl)methyl-4-(2<arboxyethyl)-7-(N-Boc-6-aminohexyl)-3,4-dihydro-lH-l,4- 
benzodiazapine-2,5-dione ethyl ester there may be prepared, for example, the following 
compiiunds: 
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l-[2-(4-N-Boc-aiTunobut)^l)aminophenyI]methyl-4-(2<arboxyethyI)-7-(N-Boc^ 

aininohexyl)-3,4-dihydro-lH-l,4-benzodiazapine-2>dione ethyl ester, 
l.(4.(4.N-Boc-aminobutyiyl)aminophenyl)methyM-(2-carboxyethyl)-7-(N-Boc-6- 

aniinohexyl)-3,4-dihydro-lH-l,4-benzodiazapine-2>dione ethyl ester, 
5 l-{3.(4-N-Boc-aminobutyryl)aminophenyl)methyl-4-(2-carboxyethyl)-7-[4-{4-N.Boc-l- 

piperazine)phenyl]-3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione ethyl ester, 
l-(3-(4-N-Boc-aminobutyryl)aminophenyl)methyl-4-(3-phenyI-3-proprioriate)-7-[4-(4-N- 

Boc-l-piperazine)phenylJ-3,4-dihydro-lH-M-benzod.'azapine-2,5-dione ethyl ester, 
l.(3K4-N.Boc-ammobutyryl)aminophenyl)methyM-(3-phenyl-3-proprioriate)-7-(N-Boc-6- 

10 aminohexyl)-3,4-dihydro-lH-l,4-benzodi'azapine-2,5-dione ethyl ester, 

l-[3-(3-N-Boc-aminopropfonyl)aminophenyl]methyl-4-(2-carboxyethyl)-7^N-Boc-6- 

aminohexyl)-3,4-dihydro-lH-l,4.ben2odiazapine-2,5-dione ethyl ester, 
l-[2-(3-N-Boc-aminopropionyl)aminaphenyl]methyl-4-(2-carboxyethyl)-7-(N-Boc-6- 

aininohexyI)-3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione ethyl ester, 
15 i.(4-(3-N-Boc-aininopropionyl)aminophenyI)methyl-4-(2-carboxyethyI)-7-(N-Boc-6. 

aminohexyl)-3,4-dihydro-lH-l,4-ben2od.azapine-2,5-dione ethyl eter, • 
l-(3-(3-N-Boc-aininopropionyl)aminophenyl)methyI-4-(2-carboxyefhyl)-7-[4-(4-N-Boc-l- 

plperazine)phenyI]-3,4-dihydro-IH-l,4-ben2odiazapine-2,5-dione ethyl ester, 
l-(3-(3-N-Boc-ammopropionyl)aminophenyl)methyl-4-(3.phenyl-3-proprionate)-7-[H^^ 
20 N.Boc.l-pipera2ine)phenylI-3,4-dihydro-lH-l,4-ben20diazapine-2>dione ethyl ester, 
l-(3-{3-N-Boc-aminopropionyI)aininophenyl)methyl-4-(3-phenyI-3-proprionate)-7-{N- 
Boc-6-amfr>ohexyl)-3,4-dihydro-lH-l,4-benzodiazapine-2>dione ethyl ester. 
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c) l-[3-(N-<4-aininobuturyl))amin(.phenyl]methy!-4-(2-carboxyethyl)-7-(6-aminohexyl)- 
3,4-dihydro-lH-],4-benzodiazapine-2,5-dione trifluoroacetate was prepared using the 
method described in part (c) of Example 1. Thus, 59 mgs (0.074mmol) H3-(4-N-Boc- 
aminobutyryl)aminophenyI]methyl-4-(2-carboxyethyl)-7-(N-Boc-6-aminohexyl)-3,4- 

dihydro-lH-l,4-benzodiazapine-2,5Hiione ethyl ester yielded 50 mgs (99%) of l-[3-(N-(4- 
aminobuturyI))aminophenyl]methyl-4-(2.carboxyethyl)-7-(6-aminohexyI)-3,4-dihydro- 

30 lH-1.4-benzodiazapine-2>dione trifluoroacetate (1 IT C-18 re^'erse-phase column, eluting 
with a solvent gradient of 1:9 acetonitrile(0.1%TFA)/water (0.1% TFA) time 0 to 10 minutes, 
to 1:1 acEtonitrile(0.1%TFA)/water (0.1% TFA) time 10 to 40 minutes, flow lOmL/min, 
Rt=305 min, mu detection 254nM). HRMS (FAB) molecular ion m/z=5383032 (caid. 
C29H39N5O5, 5383030). iH NMR (D2O) 7.21 (IH, bs, C6-H), 7.05-6.85 (5H, m, CHzArH, C8- 

35 H), 652 (IH, bd, 3JhH=8Hz, C9-H), 5.(B (IH, d. 2jhh=16Hz, CHHAr), 4.47 (IH, d, 
2jhh=16Hz, CHHAr), 3.86 (IH, d, 2jhH=15Hz, C3-H), 3.80 (IH, dt, 3jHH=7Hz, 
2jhh=15Hz, NCHHCH2), 3.63 (IH, d, 2jhh=15Hz, C3-H), 3.51 (IH, dt, 3JhH=7Hz, 
2jhh=15Hz, NCHHCH2), 2i?3 (2H. t, 3JhH=8Hz, CH2NH2), 2.68 (2H, t, 3JHH=8Hz, 
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CH2NH2), 2.43 (2H, t, ^JHH=7H2), 2.3-2.2 (4H, m), 1.76 (2H, p, ^]iiH^7Hz, NCOCH2CH2). 
135 (2a p, ^]HH=7Hzl 1.22 (2H, p, ^'^JhH=7Hz), 1.1-0.9 (4H, m). 

Using the above procedure, but substituting the appropriate 7-alkyI or aryl-3,4- 
dihydro-lH-l,4-ben2odiazpine-2,4-dit>ne bis-N-BcK diamino alkyl ester for l-[3-(4-N-Boc- 
5 aminobutyryl)aminophenyl]methyM-(2-carboxyethyI)-7-(N-Boc-6-aminohexyl)-3,4- 
dihydro-lH-l,4-ben2odia2apine-2,5-dione ethyl ester there may be prepared, for example, 
the following compounds: 

l-[2-(4-aminobutyry!)aminophenyl]methyI-4-(2-carboxyethyl).7-(6-aminohexyl)-3,4- 
dihydro-lH-l,4-benzodiazapine-2^-dione bistrifluoroacetate, 
10 l-(4-(4-aminobutyryl)aminophenyl)methyl-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4- 
dihydro-lH-l,4-benzodia2apine-2^-dione bistrifluoroacetate, 

l-(3-(4-aminobutyryl)aminophenyl)methyl-4-(2-carboxyethyl)-7-[4-(l-piperazine)phenyl]- 

3,4-dihydro-lH-l,4-benzodiazapine-2,5-di()ne bistrifluoroacetate, 
l-(3-(4-aminobutyryl)aminc>phenyl)methyl-4-(3-phenyl-3-proprionate)-7-[4-(l- 
15 piperazine)phenyl]-3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione bistrifluoroacetate, 

l-(3-(4-aminobutyryl)amini)phenyl)methyI-4-(3-phenyl-3-proprionate)-7-(6-aminohexyl)- 

3,4-d i hydro-1 H-1 ,4-ben2od ia zapine-2,5-d ione bistr i f I uoroaceta te, 
l-[3-(3-aminopropionyl)aminophenyl]methyI-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4- 
dihydro'l H-1 ,4-ben2odia2apine-2,5-d ione bistrifluoroacetate, 
20 l-[2-(3-aminopropionyI)aminophenyl]methyl-4-{2-carboxyethyl)-7-(6-aminohexyl)-3,4- 
dihydro-lH-l,4-ben2odia2apine-2,5-dione bistrifluoroacetate, 

l-(4-(3-aminopropionyi)aminophenyl)methyl-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4- 

dihydro-1 H-1, 4-ben2odiazapine-2,5-d ione bistrifluoroacetate, 
l-(3-(vVaminopropionyl)aminophenyl)methyI-4-(2-carboxyethyI)-7-t4-(l- 
25 pipera2ine)phenyl]-3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione bistrifluoroacetate, 
l.(3.(3-aminopropionyl)aminophenyl)methyM-(3-phenyI-3-proprionate)-7-[4-(4-(l- 
piperazine)pheny l]-3,4-d ihyd ro-1 H-1 ,4-benzod iazapine-2,5-d ione bistrifluoroacetate, 
l.(3.(3.aminopropionyl)aminophenyI)methyl-4-(3-phenyi-3-proprionate)-7-(6- 
aminohexyl)-3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione bistrifluoroacetate. 

30 

Example 14 
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l.(diphenylmetbyl)-4-(2-carboxyethyI}-7-(S-a,m»op^^^^ 
bettzodiazepine-2^dione trifluoroacetate 

5 a) A magnetically stirred solution of 1.1 gram of N-(2-amino-5-iodobenzoyl)-b-alanine ethyl 
ester (SJmmol), prepared by the method shown in part (b) of Example l,0.48mLof 2^ 
luHdine (4.1mmoI), 12 grams of chlorodiphenylmethane (4.7mmol), and lOmL of 
dimethylformamide was heated to 50"C fori hour. The reaction mixture was allowed to cool 
to room temperature and concentrated in vacuo. The resulting oil was dissolved in 35mL of 

10 methylene chloride and washed with 2x50mL 10% citric acid, IxSOmL water, dried over 

sodium sulfate, decanted and concentrated in vacuo. The resulting oil was hiriher purified by 
column chromatography, using silica gel, eiuting witi. a solvent gradient of 10/90 ethyl 
acetate/hexane to 25/75 ethyl acetate/hexane (TIT, SiOj, 1:1 EtOAc/hexane, Rp 0.82, uv 
positive) to yield 0.92 gram (56%) of N-(2-diphenyImethylamino-5-iodobenzpyl)-b-alanine 

15 ethyl ester. 1h NMR (CDCIa, dTMS) 8.40 (IH, d, 3JhH=5Hz, NHCHArz), 7.56 (IH, d, 

3jhh=2Hz, ArH o-CON), 7.18-7.36 (ItH, m, 4jhh=2Hz, ArH Ph, ArH p-CON), 6.73 (IH, t, 
3Jhh=6H2, NHCH2), 6.29 (IH, d, 3jHH=i'Hz, ArH m-CON), 552 (IH, d, 3JhH=5Hz, 
CHNH), 4.15 (2H, q, 3JhH=7Hz, OCH2), 3.61 (2H, q, 3JhH=6Hz, CH2NH), 2.58 (2H, t. 
3jhh=6Hz, CH2CO), 1.25 (3H, t, 3jhH=6Hz, CH3CH2O). 

20 Using the above procedure, but substituting tiie appropriate alkyl or aryl hallde 

tiiere may be prepared, for example, the following compounds: 
N-{2-(l-naptiiyl)methylamino-5-lodobenzoyl)-b-alanine ethyl ester, 
N-(2-(2-napthyl)methylamino-5-iodobenzoyl)-b-aIanine ethyl ester, 
N-(2.(p.phenoxybenzyl)amina-5-iodobenzoyl)-b-alanine ethyl ester, 

25 N-(2-(m-phenoxybenzyI)amino-5-iodobenzoyl)-b-aIanine ethyl ester, 

N-{2-0>-trifluoromethylbenzyl)amino-5-iodobenzoyl)-b-alanine ethyl ester, 
N-{2-(ethyl-5-valeroyl)amino-5-iodi)benzoyl)-b-aIanine etliy' ester, 
N-(2-(p-methoxybenzyl)amino-5-iodobenzoyl)-b-alanine ethyl ester. 
Methyl 3(S)-N-(2-(2-methylnapthyl)aminc.-5-iodobenzoyl)-3-amino-3-methylpropionate, 

30 Methyl 3(R)-N-(2-(2-napthyl)methylamino-5-iodobenzoyl)-3-amino-3-methylproplonate, 
Methyl (+/-)-N-(2-(2-napthyl)methylamino-5-iodobenzoyl)-3-amino-3-methylpropionate, 
Methyl 3(S)-N-(2-(2-napthyl)methylamino-5-iodobenzoyI)-3-amino-3-phenylpropionate, 
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Methyl 3(R)-N-{2-(2-napthyl)methylamin(>-5-iodobenzoyI)-3-aminO'3-phenylpropionate, 
Methyl (+/-)-N-(2-(2-napthyl)methylamino-5-iodobenzoyI)-3-amino-3-phenylpropionat^^ 

b) To a magnetically stirred solution of 0.93 gram of N-(2-diphenyl-inethyIamino-5- 
5 iodobenzoyl)-b-alanine ethyl ester (liJmmol) in 15mL of methylene chloride and 15mL 

water, was added 183mL a-bromoacetylbromide (2.1mmol). The reaction mixture was stirred 
overnight The layers were separated, the aqueous fraction was washed IxlSmL methylene 
chloride, and the two methylene chloride fractions were combined and washed with lx20mL 
of saturated sodium bicarbonate, dried over sodium sulfate, filtered and concentrated in 

10 vacuo. The resulting residue was dissolved in 7mL of dimethylformamide and added, via an 
addition funnel, to a slurry of 57 mgs of 95% sc^dium hydride (2.2mmol) in 5mL 
dimethylformamide that was cooled at O^C. After 2 hours, the mixture was poured over 
40mL of ice cooled 10% citric acid and extracted 3x40mL methylene chloride. The combined 
organic layers were washed with 2x50mL of 10% citric acid and IxSOmL water, dried over 

15 sodium sulfate, decanted, concentrated in vacuo and further purified by column 

chromatography, using silica gel, eluting with a 1:1 mixture of ethyl acetate and hexane 
(TLC, Si02, 1:1 EtOAc/hexane, Rp 0.61, uv positive) to yield 474 mgs (48%) of 1- 
{diphenylmethyI)-4-{2-carboxyethyl)-8-ii)dc)-3,4.dihydro-lH-l,4-benzodiazepine-2,5- 
dione ethyl ester. NMR (CDCI3, dTMS) 8.(13 (IH, d, 3jhh=2Hz, ArH o-CON), 7.45 (IH, 

20 dd, 3jHH=2Hz, ^'^Jhh=9Hz, ArH p-CON), 7.1-7.4 (IH, m, 4JhH=2Hz, ArH Ph), 6.79 (IH, d, 
3jHH=9Hz, ArH m-CON), 6.70 (IH, s), 4.13 (2H, q, 3Jhh=7Hz, OCH2). 3.98 (2H, dd, 
3jj^H=100Hz, 3jpjj^=i5Hz, COCH2N), 3.86 (2H, dm, 3jhh=62Hz, 3]hH=8Hz, CH2N). 2^ 
(2H, dm, 3jHH=40Hz, 3jhh=8Hz, CH2CO), 1.27 (3H, t, 3JhH=7Hz, CH3CH2O). ^^C NMR 
(CDCI3) 171.2, 168.0, 165.6, 139.9, 139.3, 138.8, 138.1, 137.5, 132.0, 129.1, 128.5, 128.4, 128.0, 

25 128.0, 128.0, 127.9, 127.6, 125.4, 90.6, 67.2, 60.8, 53.1, 45.0, 32.6, 14.2. 

Using the above procedure, but substituting the appropriate N-(2-amino-5- 
iodobenzoyl)-b-alanine ethyl ester for N-(2-diphenylmethylaminiv5-iodobenzoyl)-b- 
alanine ethyl ester there may be prepared, for example, the following compounds: 
l-(l-napthyl)methyl-4-(2-carboxyethyl)-7-iodo-3,4-dihydro-lH-l,4-benzodiazepine-2,5- 

30 dione ethyl ester, 

l-(2-napthyl)methyl-4-(2-carboxyethyl)-7-iodo-3,4-dihydro-lH'l,4-benzodiazepine-2,5- 

dione etliyl ester, 

l.{w-phenoxybenzyI)-4-(2<arboxyethyl)-7-iiido-3,4-dihydri)-lH-l,4-benzodiazepine-2,5- 
dione ethyl ester, 

35 l.(;;-phenoxy benzyl )-4-(2-carboxy ethy l)-7-iodt)-3,4-d ihyd ro-1 H-1 ,4-benzod iazepine-2,5- 
dione ethyl ester, 

l-(p-trifluoromethylbenzyl)-4-(2-carboxyethyI)-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester. 
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l-(ethyl-5-valeroylH-(2.carboxyethyI)-7-iodo-M-dihydro-lH-l,4.ben2odia2epi 
dione ethyl ester, 

l-(p-metho)grbenzyl)^2<arboxyethyl).7-iodo-3.4-dihydro-lH-^^^^^^ 
dione ethyl ester, 

5 l.(p-n>ethylmethylbenzoylH-(2-carboxyethyl)-7-iodo-3,4-dihydro-lH.l,4- 
benzodiazepine-23-dione ethyl ester, 

l-{2-napthyl)methyl-4-(3(S)-butanoate)-7-iodo-34-dihydro-lH-l,4-benzodlazepine-2,5- 
dione methyl ester, 

H2-napthyl)methyl-4.(3(R)-butanoale)-7-iodo-3,4-dlhydro-lH-l,4-benzodiazepine-2,5- 

10 dione methyl ester, 

l.(2-napthyl)methyl-4^{V-)3-butanoate)-7-iodo-3,4^ihydro.lH-M-^^^ 

dione methyl ester, 

l-(2-napthyI)methyI-4-{3(S)-phenyl-3-proprionate)-7-iodo-3,4-dihydrD-lH-l,4- 

benzodiazepine-2,5-dlone methyl ester, 
15 l.(2-napthyI)methyI-4-(3(R)-phenyl-3-proprionate)-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione methyl ester, 

l-(2-napthyl)methyl-4-((+/-)3-phenyI-3-proprionate)-7-iodo-3,4-dlhydro-lH-l,4- 
benzodiazepine-2,5-dione methyl ester. 

20 c) To a magnetically stirred solutuin of 208 mgs of HdrphenyImethylH-(2-carboxyethyl)-7- 
iodo-3,4-dihydio-lH-l,4-benzodiazepine-2,5Kiione ethyl ester (037mmol) in 6mL ethyl 
acetate, degassed of oxygen, under an atmosphere of nitrogen, was added 134 mgs of N-boc-5- 
amino-l-penlyne (0J4mmol), prepared as described in part (e) of Example 1, 10 mgs of 
bistriphenylphosphine palladium dichloride (0.014mmol), 5 mgs of cuprous iodide 

25 (0.026mmol) and 250uL of triethylamine a.75mmol). After 1.5 hours, the reaction mixture 
was diluted with 35mL of ethyl acetate and washed with IxlSmL 5% EDTA-Naj, dried over 
sodium sulfate, decanted, concentrated in vaaio, and further purified by column 
chromatography, using silica gel, eluting with a 1:1 mixture of ethyl acetate and hexane 
(TLC, Si02/ 1-1 EtOAc/hexane, Rp 0.46, uv positive) to yield 131 mgs (60%) of 1- 

30 (diphenylmethylH-(2-carboxyethyl)-8-(N-boc-5-amino-l-pentynl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5<lione ethyl ester. NMR (CDQa, TMS) 7.71 (IH, d,4jHH=2Hz, ArH 
o<:ON), 7.10-736 (IIH, m, 3JhH=2Hz, ArH Th, ArH p-CON), 6.94 (IH, d, 4jhh=9Hz, ArH 
p-CON), 6.67 (IH, s, CHArz), 4.78 (IH, s, NHBoc), 4.10 (2H, q, 3JhH=7Hz, CH2O) 3.95 (2H, 
djj, 2jpjj^io6Hz, 2jp,H=15Hz, COCH2CN), 3.82 (2H, dm, ^^}uH=7Hz, 2^]uR=59Hz, 

35 CH2N), 3.19 (2H, q, 3JhH=3Hz, CH2NHDt)c), 2.54 (2H, dm, 3Jhh=7Hz. 3Jhh=21H2:, 

CH2CO), 237 (2H, t, 3JhH=7Hz, CH2CC), 1.71 (2H, m, 3JhH=7Hz, CH2CH2CH2), 138 (9H, 
s, Ch3 Boc), 122 (3H, t, '''JhH=7Hz, CH3CH2O). 

Using tlie above procedure, but substituting the appropriate 7-iodo.3>4-dihydro-lH- 
l,4-benzodiazepine-2,5-dione for l-(diphenylmelhyl)-4-(2-carboxyethyI)-7-iodo-3,4- 
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dihydro-lH-l,4-benzodiazepine-2,5-du)ne ethyl ester and alkyne for N-boc-5-amino-l- 
pentyne there may be prepared, for example, the following compounds: 
l.{diphenylmethyl)-4-{2-carboxyethyi)-7-{N-boc-6-amino-l-hexynI)-3,4-dihydro-lH-l,4- 

ben2odia2epine-2><iione ethyl ester, 
5 l-(diphenylmethyIH-(2-carboxyethyI)-7-(N-boc-4-amino-l-butynl)-3,4-dihydro-lH-l,4. 

i benzodiazepine-2^-dione ethyl ester, 

l-(l-napthyl)methyl-4-{2-carboxyethyI)-7-(N-boc-5-amino-l-pentynl)-3,4-dihydro-lH- 

^ l,4-benzodiazepine-2,5-dione ethyl ester, 

l-(l-napthyl)methyl-4-(2-carboxyethyl)-7-(N-boc-6-amino-l-hexynl)-3,4-dihydro-lH-l,4- 

10 benzodia2epine-2,5-dione ethyl ester, 

l-(2-napthyl)methyl-4-{2-carboxyethyl)-7-(N-boc-5-amino-l-pentynI)-3,4-dihydro-lH- 

l,4-benzodiazepine-2,5-dione ethyl ester, 

l-(2-napthyl)methyi-4-(2-carboxyethyi)-7-(N-boc-6-amino-l-hexynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2^-dione ethyl ester, 
15 l-0;-phenoxybenzyl)-4-(2-carboxyethyl)-7-(N-boc-5-amino-l-pentynl)-3,4-dihydro-lH.l,4- 

benzodiazepine-2,5-dione ethyl ester, 

l-07-phenoxybenzyI)-4-(2-carboxyethyl)-7-(N-boc-6-amino-l-hexynl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester, 

l"(m-phenoxyben2ylH-(2-carboxyethyl)-7-(N-boc-5-amino-l-pentynl)-3,4-djhydro-lH- 

20 l,4-benzodiazepine-2,5-dii)ne ethyl ester, 

l-(//2-phenoxybenzyl)-4-(2-carboxyethyl)-7-(N-boc-6-amino-l-hexynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 

l-(p-trifluoromethyIbenzylH-(2-carboxyethyl)-7-(N-boc-5-amino-l-pentynl)-3,4-dihydro- 

lH-l,4-benzodiazepine-2,5-dii)ne ethyl ester, 
25 l-(p-trifluoromethylbenzyl)-4-(2-carboxyethyl)-7-(N-boc-6-amino-l- 
hexynl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester, 

l-{ethyl-5-valeroylM-(2-carboxyethyl)-7-{N-boc-5-amino-l-pentynl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester, 

l-(ethy!-5-valeroyl)-4-(2-carb()xyethyl)-7-(N-boc*6-amino-l-hexynI)-3,4-dihydro-lH-l,4- 

30 benzodiazepine-2,5-dione ethyl ester, 

l-(;j-methoxybenzyl)-4-(2-carboxyethyl)-7-(N-boc-5-amino«l-pentynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 

l-(p-methoxybenzyIH-(2-carboxyethyI)-7-(N-boc-6-amino-l-hexynl)-3,4-dihydro-lH-l,4- 

-v benzodiazepine-2,5-dione ethyl ester, 

35 l-(;i-methylmethylbenzt»yl)-4-(2-carboxyethyl)-7-(N-boc-5-amino-l-pentynl)-3,4-dihydro- 

lH-l,4-benzodiazepine-2,5-dione ethyl ester, 

l-{;;-methylmethylbenzoyl)-4-(2-carboxyethyl)-7-(N-boc-6-amino-l-hexynI)-3,4-dihydro- 
lH-l,4-benztxiiazepine-23-dione ethyl ester. 
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l-(2-napthyl)melhyI-4-(3(S)-butanoate).7-(N-boc.5-amino-l-pentjTil)-3,4Klihydro-lH^^ 

benzodiazepine-2^ione methyl ester, 

l-{2-napftyl)melhyI-4-(3(S)-butanoateh7-(N-boc-6-amino-l-hexynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione methyl ester, 
5 H2-napthyI)methyl-4^(R)-butanoate)-7-(N-boc-5-amino-l-pentynl)-3,4-dihydro-lH^^ 

benzodiazepine-2!3-dione methyl ester, 

H2-napthyl)methyl-4-(3(R)-butarioate)-7-(N-boc-6-amino.l-hexynl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-di(Bie mediyl ester, 

l-(2-napthyl)inethyl-4K(+/-)3-butanoate)-7-(N-boc-5-amirio-l-pentynl)-3,4-dihydro^^ 

10 ly4-benzodiazepine-2,5-dione meftyl ester, 

H2-naplhyI)mefl>yl-4-{(+/-)3-butanoate)-7-{N-boc-6-amino-l-hexynl)-3,4-dihydro-lH- 

l,4-benzodia2epine-2>dione methyl ester, 

l-(2-napthyl)methyl-4-(3{S)-phenyl-3-proprionate)-7-(N-boc-5-amino-l-pentynl)-3,4- 

dihydro-lH-1.4-benzodia2epine-2;5-dione methyl ester, 
15 i-(2-napthyl)methyI-4-(3(S)-phenyl-3-proprionate)-7-(N-boc-6-amino-l-he>qrnl)-3,4- 

dihydro-lH-l,4-benzodiazepme-2,5-dione methyl ester, 

l-(2-napthyl)methyl-4-(3(R)-phenyl-3-proprior>ate)-7-(N-boc-5-amino-l-pen^l)-3,4- 
dihydro-lH-l/M»enzodia2epine-2,5-dione methyl ester, 

l.(2-napthyl)methyI-4-(3(R)-phenyl-3-proprionate)-7-(N-boc-6-amino-l-hexynl)-3,4- 

20 dihydro-lH-14-ben2odiazepine-2,5-dione methyl ester, 

l-(2-r>apthyl)methyl-4-{(+/-)3-phenyl-3-proprionate)-7-(N-boc-5-amino-l-pentynl)-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione methyl ester, 

l-(2-napthyl)melhyl-4-((+/-)3-phenyl-3-proprionate)-7-(N-boc-6-amino-l-hexynl)-3,4- 
dihydro-lH-l,4^>en2odiazepine-2,5-dione methyl ester. 

25 

d> To a magnetically stirred solution of 66 mgs of l-(diphenylmethyl)-4-(2-carboxyethyl)-8- 
(N-boc-5■amino-l-pentynl^3,4-dihyd^o-^H-l,4-benzodiazepine-2>dione ethyl ester 
(0.11mmol) in 2mL ethyl acetate, cm'ered with an atmosphere of hydrogen, was added 23 mgs 
of palladium/caibon catalyst. The mixture was stirred for 1 hr. before filtering flie mixture 
30 through Celite® and concentrating in vacuo to yield quantitative yield of 1- 

(diphenylmethyI}-4-(2-carboxyethyl)-8-(N-boc-5-aminopentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-23-dione ethyl ester. NMR (CDCls, dTMS) 754 (IH, d, 4jhh=2Hz, Ar- 
H o-CON), 6.90-738 (12H, m, 3JhH=2Hz, Ar-H Th, ArH p-CON, ArH m-CON), 654 (IH, s, 
NCHAr2), 4.64 (IH, s, NHBiw:), 4.12 (2H, q, 3iHH=7Hz, CH2O) 3.97 (2H, dd, 2jHfj=l29Hz, 
35 2jj^j^=i5H2, COCH2CN), 3.82 (2H, dm, 2,3j j^p^=6Hz, 23jj^H=75Hz, CH2N), 3S)7 (2H, q, 
3Jhh=3Hz,CH2NHBoc), 255 (4H, dm, t, 3jhh=7Hz, 3jhh=30Hz, ^Juh^JHz, CH2CO, 
CH2Ar), 13-1.6{4H, m. m, 3JhH=7Hz. 3JhH=7Hz, CH2CH2Ar, CH2CH2NHB0C), 1.1-13 
(14H, s, m, t 3JhH=7Hz, 3JhH=7Hz. CHj Doc. CH2CH2CH2NHB0C, CH3CH2). 
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Using the above procedure, but substituting the appropriate 4-(2-carboxyethyl}-7. 
(N-boc-amino-l-alkynI)-3,4-dihyclro-lH-l,4-benzodia2epine-23-dione ethyl ester for 1« 
(diphenylmethyl)-4.{2-carboxyethyI)-7-{N.boc-5-amino-l-pentynl)-3,4-dihydro-lH.l,4 
ben2odiazepine2^-dione ethyl ester there may be prepared, for example, tiie following 
5 compounds: 

l-(diphenyJmethyI)-4-(2-carboxyethyl)-7.(N-boc-6-aminohexyl)-3,4-dihydro-lH-14- 
ben2odiazepine-2,5-dione ethyl ester, 

l-(diphenyImethyI).4-(2-carboxyethyI)-7-(N-boc-4-aminobuty!)-3,4-dihydro-lH-l,4- 
ben2odiazepine-2>dione etJ-iyl ester, 

10 l-(l-napthyl)methy]-4-(2-carboxyethyl)-7-(N-boc-5-aminopentyl>3,4-dihydro-lH-l,4- 
ben2odia2epine-2,5-dione ethyl ester, 

l-(l-napthyl)methyl-4-(2-carboxyethyl)-7-{N-boc-6-aminohexyI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester, 

l-(2-napthyl)methyI-4-(2-carboxyethyi)-7-(N-b()c-5-aminopentyl)-3,4-dihydro-lH-l,4- 
15 benzodiazepine-2,5-dione ethyl ester, 

l-(2-napthyl)methyl-4-{2-carboxyethyI)-7-(N-boc-6-aminohexyl)-3,4-dihydro-lH-l,4- 
ben2odiazepine-2,5-dione ethyl ester, 

l-(;7-phenoxyben2yl)-4-(2-carboxyethyl)-7-(N-boc-5.aminopentyI)-3,4-dihydro-lH-l,4- 
ben2odia2epine-2,5-dione ethyl ester, 

20 l-(;'-pi^enoxyben2yl)-4-(2-carboxyethyi)-7-(N-boc-6-aminohexyl)-3,4-dihydro-lH-l,4- 
benzodia2epine-2,5-dione ethyl ester, 

l-(w-phenoxybenzylH-(2<arb()xyelhyl)-7-(N-boc-5-aminopentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester, 

l-{w-phenoxybenzyl)-4-(2-carboxyethyI)-7-(N-boc-6-aminohexyl)-3,4-dihydro-lH-l,4- 
25 ben2odiazepine-2,5-dione ethyl ester, 

l-0'-tnfluoromethyibenzy!)-4-(2-carboxyethyl)-7-(N-boc-5-aminopentyl)-3,4-dihydro-lH 
l,4-benzodiazepine-2,5-dic)ne ethyl ester, 

l-(/7.trif]uoromethy!ben2ylM-(2-carboxyethy!).7-(N-boc-6-amino 
hexyI)-3,4-dihydr()-lH-l,4-benzc)diazepine-2,5-dic)ne ethyl ester, 

30 l-(ethyl-5-valeroyl)-4.{2<arboxyethyI)-7-(N-b()c-5-aminopentyl)-3,4-dlhydro-lH-^ 
benzodiazepine-2,5-dione ethyl ester, 

l-(ethyl.5-valeroyIH-(2-carboxyethyl)-7-{N-b()C-6-aminohexy l)-3,4-dihydro-lH-l,4- 
benzodiazepine2,5-dione ethyl ester, 

l-(p-methoxybenzylH-(2-carboxyethyI)-7-(N-boc-5-aminopentyl)-3,4-dihydro-lH.l,4- 
benzodiazepine-2,5-dione ethyl ester, 

l-(p-methoxybenzylH-(2-carb()xyethyl)-7-(N-boc-6-aminohexyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-di(>ne ethyl ester, 

1-(p-methylmethyIben2()yl)-4-(2-carb()xyethyl)-7-(N-b()C-5-amino pentyl).3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-di()ne ethyl ester. 
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l.(p-methylmethyIbenzoylH-(2-carboxyethyI)-7-(N-boc-6-amino hexyl)-3,4-dihydro- 
lH-l,4-benzodiazepine-2>dione ethyl ester, 

^(2-napthyl)methyl-4-(3(S)-butanoate)-7-(N.boc-5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2>dione methyl ester, 
5 l.(2-iiapthyl)methyM-(3(S)-butanoateK-{N-boc-6^mino-l-hexyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2>dione methyl ester, 

l.(2-r,apthyl)methyl-4K3CR)-butanoate)-7-(N-boc-5-am.-no-l-pentyl).3,4-dihydro-lH-l,4- 
berjzodiazepine-2,5-dione methyl ester, 

H2-napthyl)methyl-4.(3CR)-butanoate)-7-(N-boc-6-amlno-l-hexyl)-3,4-dihydto.lH-l,4- 

10 faen20diazepine-2,5-dlone mediyl ester, 

H2-napthyl)methyl-4-((+/-)3-butatioate)-7-(Nr-boc-5.amlno-l-pentyI)-3,4-dihydro.lH- 

l,4-benzodiazepine-2,5-dione methyl ester, 

l-(2-napthyI)methyI-4-((+/-)3-butanoate)-7-(N-boc-6-amino-l-hexyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2>dIone methyl ester, 
15 l-(2-napthyl)methyl-4-{3(S)-phenyI-3-proprionate)-7-(N-bc)C-5-amino-l-pentyl)-3,4- 

dihydro-lH-l,4-benzodiazepine-23-dk>ne methyl ester, 

l-(2-napthyl)methyl-4-(3(S)-phenyl-3-proprionate)-7-(N-boc-6-amino-l-hexyl)-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione methyl ester, 

l-(2-napthyI)methyl-4-{3(R)-phenyl-3-proprionate)-7-{N-boc-5-amino-l-pentyl)-3,4- 

20 dihydro-lH-l,4-ber»zodiarepme-2,5-dione methyl ester, 

l-{2-napthyl)methyI-4-(3(R)-phenyl.3-proprionate)-7-(N.boc-6-amlno-l-hexyl)-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dlone metiiyl ester, 

l-{2-napthyl)methyl-4-((+/-)3-phenyi-3-propritmate)-7-(N-boc-5-amino-l-pentyl)-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione methyl ester, 
25 l-(2-napthyl)methyI-4-((+/-)3-phenyl-3-prc)prionate)-7-(N-boc-6-amino-l-hexyl)-3,4- 

dihydro-lH-l,4-benzodiazepi'ne-2,5-dione metlwl ester. 

e) To a solution of 33 mgs of l-(diphenylmethylH-(2-carboxyethyi)-7-(N-boc-5- 
aminopentyI)-3,4-dihydro-lH-l/4-benzodiazepine-23-dione ethyl ester (0.05mmol) in 2mL 

30 ethyl acetate was added 0.4mL triethylsilane (25mmol) and 6mL of saturated HQ/ethyl 
acetate at S^C After 1 hour at S^C the mixture was concentrated in mcuo and dUuted with 
2mL of methanol. To the methanolic solution was added 2mLof 2N sodium hydroxide. After 
1 hour, the reacHon was quenched with l/2mL of acetic acid, concentrated in vaaio, diluted 
with 5mL of methanol and water and purified by high pressure liquid chromatography, using 

35 a 1/2" C-18 reverse phase column, eluting with a solvent grad lent of 30:70 methanol (0.1% 
trifluoroacetic acid)/water (0.1% trifluoroacetic acid), time 0 to 10 minutes, to 7030 
methanol (0-1% trifluoroacetic acid)/water (0.1% trifluoroacetic acid), time 10 minutes to 40 
minutes, flow = lOmL/min. (Rt = 375 min., uv detection 254nm) to yield 14 mgs (46%) of 1- 
(diphenylmethyl)-4-(2-carboxyethyl)-7-(5-aminopentyl)-3.4-dihydro-lH-l,4- 
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benxodiazepine-2,5-dione trifluoroacetate. HRMS (FAB) molecular ion m/z=5002529 (calc. 
C30N3O4H33, 5002549). NMR (CDCI3, TMS) 6.60-7.20 (13H, m, ^Ji^n^THz, ArH Ph, 
ArH p-CON, ArH o-COK ArH ;n-CON), 6.33 (IH, s, NCH-Ar2), 3.65 (2a dd, 2jhh=113H2, 
2Jhh=15H2, COCH2CN), 3.50 (2H, dm, 2^^jHH=7H2, 2^Jhh=59H2, CH2N), 2.66 (2H, t 
5 3jj^j^=8Hz, CH2NH2) 2.22-2.39 (4H, m, t, ^JhH=6H2, 3JhH=8H2, CH2CO, CH2Ar), 1.20- 
133 (4H, m, m, 3Jhh=7H2, CH2CH2Ar, CH2CH2NH2), 1.00 (2H, m, ^JhH=7H2, 
CH2CH2CH2NH2). 

Using the above procedure, but substituting the appropriate 3,4-dihydro-lH-l,4- 
benzodia2epine-2^-dione for l-(diphenylmethyl)-4-(2-carboxyethyl)-7-(N-boc-5- 
10 aminopentyl)-3,4-dihydri>lH-l,4-benzodia2epine-2,5-dione ethyl ester there may be 
prepared, for example, the following compounds: 

l-(diphenylmelhyi)-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4-dihydro-lH-l,4- 
benzodia2epine-23-dione trifluoroacetate, 

l-(dipheny!methyJ)-4-(2-carboxyethyl)-7-(4-aminobutyl)-3,4-dihydro-lH-l,4- 

15 benzodia2epine-2,5-dione trifluoroacetate, 

l-(l-napthyl)methyl-4-(2-carboxyethyl)-7-(5-aminopentyl)-3,4-dihydro-lH-l,4- 

b€n2odiazepine-2,5-dione trifluori)acetate, 

l-(l-napthyl)methyl-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4-dihydro-lH-l,4- 

ben2od!a2epine-2,5-dione trifluoroacetate, 
20 l-(2-napthyl)methyM-(2-carboxyethyI)-7-(5-aminopentyI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(2-carboxyethyI)-7-(6-aminohexyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate, 

l-0'-phenoxybenzyI)-4-(2-carboxyethyl)-7-(5-aminopentyl)-3.4-dihydro-lH-l,4- 

25 benzodiazepine-2,5-dione trifluoroacetate, 

l-(;7-phenoxybenzy!)-4-(2-carboxyethyl)-7-(6-aminohexyI)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(w-phenoxybenzyl)-4-(2-carboxyethyl)-7-{5-aminopentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-d ione tri f I uoroaceta te, 
30 l-(7w-phenoxybenzyl)-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4-dihydro-lH-l,4- 
benzod iazepine-2,5-d ione tri f I uDroaceta te, 

l-(;)-trifluoromethylbenzyl)-4-(2-carboxyethyl)-7-(5'amin()pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-du)ne triflui>roacetate, 

l-(;)-trifluoromethylbenzyl)-4-(2-carboxyethyl)-7-(6-aminohexyI)-3,4-dihydro-lH-l,4- 

35 benzodiazepine-2,5Hdione trifluoroacetate, 

l-{ethyl-5-vaIeroyl)-4-(2-carboxyethyl)-7-(5-aminopentyI)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(ethyl-5-vaIeroyl)-4-(2-carboxyethyl)-7-(6-aminohexy l)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate. 
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l.(p.methoxyben2yl)-4-(2<arboxyethyI)-7-(5-aminopentyl)-3,4.dihydro-lH-l^ 
ben2odfazepine-2^-dione trifluoroacetate, 

l-(p-methoxyben2yl)^-(2-carboxyethyI)-7-(6-aminohexyl)-3,4-dihydro-lH-14- 

benzodiazepine-2^-dione trifluoroacetate, 
5 l.(p.methylmethylbenzoyl)4-{2-carboxyethyI).7-(5-ammopentyI)-^^^ 

benzodiazepine-2^-dione trifluoroacetate, 

l<p-methylmethylben2oyIH-(2<arboxyethyI)-7.(6-ammohexyl)-3^^ 
benzodiazepine-2^-dione trifluoroacetate, 

l.(diphenyimethyI)^-(2-carboxyethyl)-7-(6-aminO'l-hexynI)-3,4-^ 

10 l,4-benzodiazepine-2^ione trifluoroacetate, 

l.(diphenylmethyl)-4-{2<arboxyethyl)-7-(4-amino-l-butynl)-3,4Klihydro-^^^ 

benzodiazepine-2^-dione trifluoroacetate, 

l.(l-napthyl)methyI-4-(2-carboxyethyI)-7-(5-amino-l-pentynI)-3,4-dihydro-lH-l,4- 

benzodiazepine-2^-dione trifluoroacetate, 
15 i-(l.napthyl)methyl-4-(2-carboxyethyl)-7-{6-amino-l-hexynI)-3,4-dihydro-lH-^ 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(2<arboxyethyI)-7-(5-amino-Vpentynl)-3,4-dihydro-lH-^^^ 
benzodiazepme-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyI-4-(2<arboxyethyl)-7-(6-ammo-l-hexynl)-3,4-dihydr 

20 benzodiazepine-2,5-dione trifluoroacetate, 

l.(p-phenoxybenzyl)-4-(2-carboxyethyl)-7-{5-amino-l-pentynl)-3,4-dihy^ 

benzodlazepine-2,5-dione tri f I uoroaceta te, 

l-(p-phenoxyben2yl)-4-(2<arboxYethyl)-7-(6-amino-l-hexynlV3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 
25 l-{m-phenoxybenzyl)-4-(2-carboxyethyl)-7-(5-amino-l-pentynl)-3,4-dihydro-IH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(w-phenoxybenzyI)-4-(2-carboxyethyl)-7-{6-amino-l-hexynI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate^ 

lHp-trifluoromethylbenzyl)-4-{2<arboxyethyI)-7.{5-arn!no-l-pentynl)-3,4.d^ 

30 l,4-benzodiazepine-2,5-dione trifluoroacetate, 

l-(p-trifluoromethylben2yIH-(2-carboxyethyl)-7-(6-amino-l-hexynl)-3,4-dihydro-lH-l,^ 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(ethyI-5-valeroyIH-(2-carboxyethyl)-7-{5-amino-l-pentynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 
35 l.(ethyI-5-valeroyl)-4-(2-carboxyethyl)-7-(6-amino-l-hexynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2^-dione trifluoroacetate, 

l-(;7-methoxybenzyI)-4-(2-carb()xyethyl)-7-(5-amino-l-pentynI)-3,4-dihydro-lH-l^ 
benzodiazepine-2^-dione trifluoroacetate. 
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l-(p.methoxyben2yI)-4-(2<arboxyethyl).7-(6-amino-l.hexynl)-3,4-dih 
benzodiazepine-2^<lione trifluoroacetate, 

l-(p-methylmethylbenzoyl)-4-{2<arboxyethyI)-7-(5-amino-l-pentynl)^^^ 
l,4-benzodiazepine-2^-dione trifluoroacetate^ 
5 l-(p-methylmethylbenzoyl)-4-(2<arboxyethyl)-7-(6-amino-l-hexynl)-34-dihydro-lH-l,4^ 
benzodiazepine-2^>dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(3(S)-butanoate)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodia2epine-23-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(3(S)-butanoate)-7-(6-amino-l-hexyl)-3,4-dihydro-^ 
10 ben2odiazepine-2^-dionetrifluoroacetate, 

l-(2-napthyI)methyl-4-(3(R)-butanoate)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dionetrifluoroacetate, 

l-(2-napthyl)methyi-4-(3{R)-butanoate)-7-{6-amino-l-hexyl)-34-dihydro-lH^ 
benzodiazepine-2,5-dione triflutiroacetate, 
15 l-(2-napthyl)melhyI-4-((+/-)3-butanoate)-7-(5-amino-l-penlyl)-3,4-dihydro-^ 
benzod]azepine-2,5-dione trifluoroacetate, 

l-{2-napthyl)methyI-4-((+/-)3-butanoate)-7-(6-amino-l-hexyI)-3,4-dihydro-lH-l,4- 
benzod iazep ine-2,5-d ione tri f i uo roaceta te, 

l-(2-napthyl)methyl-4-(3(S)-phenyI-3-proprionate)-7-(5-aniino-l-pentyl)-3,4-dihydro- 
20 lH-l,4-ben2odiazepine-2,5-dione trifluoroacetate^ 

l-(2-napthyl)methyl-4-(3{S)-phenyl-3-proprionate)-7-(6-amino-l-hexyI)-3,4-dihydro-lH- 
l,4-benzodiazepine-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(3(R)-phenyl-3-proprionate)-7-(5-amirio-l-pentyI)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifluoroacetate, 
25 l-{2-riapthyl)nriethyI-4-{3(R)-phenyI-3-proprit)nate)-7-(6-amino-l-hexyl)-3,4-dihydro-lH- 
l,4-benzodiazepine-2,5-dione trifluoroacetate, 

l-(2-riapthyl)rnethyI-4-((+/03-phenyI-3-proprionate)-7-(5-arnino-l-pentyl)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifluoroacetate, 

l-(2-napthyl)melhyl'4-((+/-)3-phenyl-3-proprionate)-7-(6-arnino-l-hexyl)-3,4-dihydro- 
30 lH-l,4-benzodiazepine-2,5-dione trifluoroacetate, 

l-(2-riapthyl)rnethyl-4-{3(S)-butanoate)-7-(5-amino-l-pentynl)-3,4-dihydro-lH-l,4- 
benzodia2epine-2,5-dione trifluoroacetate, 

l-(2-napthyl)mell\vl-4-(3(S)-butan()ate)-7-(6-amino-l-hexynI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dtone trifluoroacetate, 
35 l-(2-napthyl)methyI-4-{3(R)-butanoale)-7-(5-arnino-l-pentynl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione lrlfiuon»acetate, 

l-(2-napthyl)melhyl-4-(3(R)-butanoate)-7-(6-amino-l-hexynl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate, 
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H2rnapthyJ)methyI-4-((+A)3-butanoate)-7.(5-amino.l.pentynI)-^ 
benzodiazepme-2^-dione trifluoroacetate, 

l-(2-napthyI)methyl-4-((+A)3-butanoate)-7-(6-amino-l-hexynl^3,4-dm^ 
ben2odiazepine-23-dione trifluoroacetate, 
5 l-(2-napthyI)methyl-4-(3(S)-phenyI-3-proprionate)-7-(5-amino-l-pentynIH^^ 
lH-l/4-benzodiazepine-2,5-dione trifluoroaceta te, 

l-(2-napthyl)methyl-4-(3{S)-phenyl-3-proprionate)-7-(6-amino-l-hexynI)^^^^ 
lH-l,4-benzodiazep]ne-2^dione trifluoroacetate, 
l-(2-napthyI)methyI-4-(3(R)rphenyi-3-proprionate)-7-(5-anfuno-l-penty^ 
10 lH-l,4-benzodiazepine-2^dione trifluoroacetate, 

l-(2-napthyI)methyl-4-(3(R)-phenyl-3-proprionate)-7-{6-aminc>-l-hexynI)-3,4-^ 
lH-I,4-benzodiazepine-23-dione trifluoroacetate, 

l-(2-napthyi)methyM-{(+/-)3-phenyI-3-proprk)nate)-7-(5-amino-l-pentynl)-3^4-dihydro- 
lH-1 4-ben2od iazep ine-2^-d i one tri f I lu) roace ta te, 
15 l-{2-napthyl)methyM-((+/-)3-phenyI-3-proprionate)-7-(6-amino-l-hexyril)-3,^ 
lH-14-ben2odiazepine-2^dione trifluoroacetate. 



l'(diphenyUnethyl)-4'{2~carboxyathyl)'7*(5*giiamdinopcntylh3,^ 
benxodiazcpina-l^'d ione trifluoroacetate 

25 a) To a solution of 11 mgs of l-(diphenyImethyJH-(2-carboxyethyl)-7-(5-aminopentyI)-3,4- 
dihydro-lH-l,4-benxodia2epine-2^-dione trifluoroacetate (().02mmol) in 2mL of methanol 
was added ImL of 5% potassium bicarbonate and 1 7 mgs of aminoiminomethanesulfonic add "^^ 
(0.12mmol). After 30 minutes, the reaction mixture was quenched with Q5mL of acetic acid 
and concentrated in vacuo. The resulting residue was diluted with 5mL of water and c^' 

30 methanol and purified by high pressure liquid chromatography, using a 1/2" C-18 reverse 
phase column, eluh'ng with a solvent gradient of 30:70 methanol (0.1% trifluoroacetic 
acid)/water (0.1V trifluoroacetic acid), time 0 to 10 minutes, to 70:30 methanol (0,1% 
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trifluoroacetic acid)/water (0.1% trifluoroacetic acid), time 10 minutes to 40 minutes, flow = 
lOmL/min. (Rf = 40.5 min., uv detection 254nm) to yield 93 mg (71%) of l-(diphenylmethyl)- 
4-(2-carboxyethyI)-7-(5-guanidinopentyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione 
trifluoroacetale. HRMS (FAD) molecular ion m/2=542.2750 (calc. C31N5O4H35, 542.2767). 
5 NMR (CDCI3, dTMS) 6.78-722 (13H, m, 3jhh=2H2, ArH Ph, ArH p-CON, ArH o-CON, 

ArH w-CON), 6.45 (IH, s, NCHAr2), 3.83 (2H, dd, ^j^^^nsHz, ^JhH'^ISHz, COCH2CN), 
3.65 (2H, dm, ^^]^u^7Hz, 23Jhh=59Hz, CH2N), 2.85 (2H, t, 3Jhh=8H2, CH2NH2) 2.25- 
2.45 (4H, 1 1, CH2CO, CH2Ar), 1.31 {4H, m, m. ^^jHH=7H2, CH2CH2Ar, CH2CH2NH2), 0.98 
(2H, m, ^JhH=7Hz, CH2CH2CH2NH2). 

10 

Using the above procedure, but substituting the appropriate amino acid for 1- 
(diphenylmethyl)-4-(2-carboxyethyl)-7-(5-aminopentyI)-3,4-dihydro-lH-l,4- 

benxodiazepine-23-dione trifluoroacetate there may be prepared, for example, the following 

compounds: 

15 l-(dipheny}methyl)-4-(2-carboxyethyl)-7-(6-guanidinohexyl)-3,4-dlhydro-lH-l,4- 
benzodia2epine-2,5-di()ne trifluoroacetate, 

l-(diphenylmethyl)-4-(2-carboxyethyl)-7-(4-guanidinobutyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate, 

l-(l-napthyI)methyl-4-(2-carboxyethyl)-7-(5-suanidinopentyl)-3,4-dihydro-lH-l,4- 

20 benzodiazepine-2,5-d ione trif luon)acetate, 

l-(l-napthyl)methyl-4-(2-carboxyethyl)-7-(6-guanidinohexy!)-3,4-dihydro-lH-l,4- 

benzodia2epine-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyi-4-(2-carboxyethyl)-7-(5-guanidinopentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 
25 l.(2-napthyl)methyl-4-(2-carboxyethyI)-7-(6-j5uanidinohexyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-d ione trifluoroacetate, 

l-(;7-phenoxybenzyl)-4-(2-carboxyethyI)-7-(5-gunnidinopentyl)-3,4-dlhydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate, 

l-(;;-phenoxybenzyl)-4-(2-carboxyethyl)-7-(6-guanidinohexyI)-3,4-dihydro-lH-l,4- 

30 benzodiazepine-2,5-dione trifluoroacetate, 

l-(m-phenoxybenzyl)-4-(2-carboxyethyl)-7-(5-guanidinopentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(;n-phenoxybenzyl)-4-(2<arboxyethy!)-7-(6-guanidinohexyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 
35 l-(;)-trifluoromethylben2yl)-4-(2-carboxyethyl)-7-(5-guanidinopentyl)-3,4-dihydro-lH- 

l,4-benzodiazepine-2,5-dione trifluoroacetate, 

l-(;;-trifluor()methylbenzyl)-4-(2<arboxyelhvl)-7-(6-guanidinohexyI)-3,4-dihydro-lH-l,4^ 
benzodiazepine-2,5-dione trifluoroacetate, 
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l-(ethyl-5-vaIeroylH-(2-carboxyethyI)-7-(5-guanidinopentyl)-3,4-dihyd 
benzodiazepine-23-dione trifluoroacetate, 

Hethyl-5-vaIeroyl)-4-(2-carbc)xyethyl)-7-{6-guanidinohexy l)-3,4-dihydro-lH-l,4- 

benzodiazepine-2^-dione trifiuoroacefate, 
5 l-(p.methoxybenzyl)-4-(2-carboxyethyI)-7-(5-guanidinopentyl)-34-dihydro-lH-l^ 

benzodiazepine-2^-dione trifluoroacetate, 

l-(p-methoxybenzyI)-4-(2.carboxyethyl)-7-(6-guanidinohexyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione trifluoroacetate, 

l-(p-methyImethylbenzoyI)-4<2<arboxyethyl)-7-(5-guanidinopentyI)-3,4-di^^^ 

10 l,4-benzodiazepine-23-dione trifluoroacetate, 

l-(p-methyImethylbenzoylH-(2<arboxyethyI)-7-{6-guanidinohexyl)-3,^ 

benzodfazepine-2^-dione trifluoroacetale, 

l-(diphenyImethyI)-4-(2-carboxyethyl}-7-{6-guanidino-l-hexynl)-3,4-dihydrc>-lH^^ 

benzodia2epine-2^-dione trifluoroacetate, 
15 l-(di>henyImethyIH-{2-carbc)xyethyI)-7-(4-guanidino-l-butynI)-3,4-di^^ 
benzodia2epine2,5-dione triflutiroacetate, 

l-{l-napthyl)methyl-4-(2-carboxyethyI)-7-(5-guanidino-l-pentynI)-3,4-dihydr^^^ 
ben2odiazeprne-2^-dione trifluoroacetate, 

l-(l-napthyI)methyl-4-(2<arbaxyethyl)-7-(6-guanidino-l-hexynl)-3,4-dihydro-lH-M- 

20 benzodia2epine-2^-dione trifluoroacetate, 

l-(2-napthyI)methyM-{2<arboxyethyl)-7.(5-guanidino-l-pentynI)-3,4-dihydro-lH-^ 

ben2odiazepine-2^-dione trifluoroacetate, 

l-(2-napthyI)methyI-4-(2-carboxyethyl)-7-(6-guanidino-l-hexynl)-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione trifluoroacetate, 
25 l-{;/-phenoxybenzyI)-4-{2-carboxyethyI)-7-(5-guanidino-l-pentynI)-3,4-dihydro-lH-l^ 

benzodia2epine-2,5-dione trifluoroacetate, 

l-(;;-phenoxyben2yl)-4-(2<arboxyethyI)-7-(6-guanldino-l-hexynl)-3,4<Iihydro-lH-l,4- 
benzodiazepine*2,5-d lone tri fl uoroaceta te, 

l-{w-phenoxybenzyI)-4-(2-carboxyethyI)-7-(5-guanidino-l-pentynI)-3,4-dihydro-lH-l,4- 

30 benzodiazepine-2,5-dione trifluoroacetate, 

l-(w-phenoxybenzyI)-4-(2-carboxyetliyl)-7-{6-guanidino-l-hexynl)-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione trifluoroacetate, 

l-(f;-trifluoromethyIben2ylH-(2<arboxyethyI)-7-(5-guanidino-l-pentynI)-3,4-^ 
lH-l,4-benzodiazepine-2,5-dione trifluoroacetate, 
35 l-(fMrifluoromethylbenzyIH-(2<arboxyethyI)-7-(6-guanrdino-l-hexynI)-3,4-dihydro-^ 
l,4-benzodiazepjne-2,5-dione trifluoroacetate, 

l-(ethy)-5-vaIeroyl)-4-(2-carboxyethyI)-7-{5-guanidino-l-pentynI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dkine trrfluomacetate. 
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l-(ethyl-5-valeroyl)-4-(2<arb()xyethyl)-7-(6-guanidino-l.hexynl)-3,4-dihydro-lH 
benzodiazepine-2,5-d lone tri fl uoroaceta ie, 

l-(p-methoxybenzyl)-4-(2<arboxyethy!)-7-(5-guanidino-l-pentynI)-3,4-di^^ 

beiizodiazepine-2,5<lione trifluoroacetate, 
5 l-(p-methoxybenzyI)-4-(2<arboxyethyl)-7-{6-Ruanidino-l-hexynl)-3,4-dihydr^^^ 
benzodiazepine-2/5-d ione trif luoroacetate, 

l-(p-methylmethyIbenzoyIH-(2<arbi)xyethyl)-7-{5-guanidino-l-pentynl)-3,4^ 
lH-l,4-benzodiazepine-2,5-dione tri f I uoroaceta te, 

l-{p-methylmelhylben2oy])-4-{2<arboxyethyl)-7-(6-guanidino-l-hexynl)-3,4-dihyd^^ 

10 l,4-ben2odiazepine-2^-dione trifluoroacetate, 

l-(2-napthyl)rnethyl-4-(3(S)-butanoate)-7-(5-guanjdino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(3(S)-butanoate)-7-(6-guanidino-l-hexyl)-3,4-dihydro-lH-l,^^ 

benzodiazepine-2,5-dionetrifiuoroacetnle, 
15 l-(2-naplhyl)methyl-4-(3(K)-butanoale)-7-(5-guanidinc)-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dionetrifiuoroacetate, 

l-(2-napthyl)methyl-4-(3(R)-butanoate)-7-(6-guanidin()-l-hexyI)-3,4KJihydro-lH-l,4 
benzodiazepine-2,5-dione trifluoroacetafce, 

l.(2-napthyl)methyl-4-((+/-)3-butanoate)-7-(5-guanidino-l-pentyJ)-3,4-dihydro-^ 

20 benzodiazepine-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyI-4-((+/-)3-butan()ate)-7-(6-guanidino-l-hexyI)-3,4-dihydro-lH-l,^^ 

benzod iazep i ne-2,5-d ione tr i f 1 u o ron ceta te, 

l-(2.napthyl)methyl-4-(3(S)-phenyl-3-pr()pri()nate)-7-(5-guanidino-l-pentyl)-^^^^ 

lH-l,4-benzodiazepine-2,5-dione trifluoroacetate, 
25 l-(2-napthyl)methyl-4-(3(S)-phenyl-3-proprit)nate)-7-(6-guanidino-l-hexyl)-3,4-dihydra^ 

lH-l,4-benzt^diazepine-23-dione trifluoroacetate, 

l-(2-napthyl)melhyl-4"(3(R)-phenyl-3-propri()nate)-7-(5-guanidino-l-pentyI)-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dlone trifluoroacetate, 

l-(2-napthyl)methyl-4-{3(R)-phenyI-3-pr()prU)nale)-7-(6-guanidino-l-hexyl)-3,4-dihy^ 

30 lH-l,4-benzodia2epine-2,5-dione trifluoroacetnte, 

l-(2-napthyI)methyl-4-{(+/03-phenyl-3-proprionate)-7-(5-guanidino-l-pentyl)-^^^^ 

dihydro-1 H-1 ,4-benz()d iazepine-2,5-d ione tri f I uoroaceta te, 

l-(2-napthyI)methyl-4-((+/-)3-phenyi-3-proprionate)-7-(6-guanidino-l-hexyl)-3,4- 

dihydri>lH-l,4-ben2odiazepine-2,5-dione tri fi uoroaceta te, 
35 l-(2-napthyl)methyl-4-(3(S)-butanoate)-7-(5-guanidino-l-pentynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacelate, 

l-(2-napthy!)methyl-4-(3(S)-butanoate)-7-(6-guanidino-l-hexynI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dlone trifluoroacetate, 
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l-(2-napthyI)methyM<3(R).butanoate).7K5-guanidino-l-pent^^ 

ben2odiazepine-2^ione trifluoroacetafe, 

l-(2-napthyl)methyM-(3(R)-butanoate)-7-(6-guanidino-l-hexynI)-3.4-^ 

benzodiazepine'2^-dione trifluoroacetate, 
5 l-(2-napthyl)methyI-4-((+A)3-butanoate)-7-(5-guanidinO'l-penlynI)-^^^ 

benzodia2epine-2^<lione trifluoroacetate^ 

l.{2.napthyi)methyl-4-((+/-)3-butanoate)-7-(6-guanidino-l-hexy^ 
ben2odiazepine-2^-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(3(ShphenyI-3-proprionateh7-(5-guanidino-l-p^^ 

10 dihydro-lH-l,4-benzodiazepine-2^-dione trifluoroacetate, 

l-{2-napthyl)methyl-4-{3{S)-phenyI-3-proprionate)-7-(6-guanidino-l-hexynl)^^^^ 

dihydro-lH-l,4-benzodiazepine-2^-dfone trifluoroacetate, 
l-(2-napthyl)melhyl-4-(3(R)-phenyl-3-proprionate)-7-(5-guanidino-l-penty^^ 

dihydro-lH-l,4-benzodiazepine-2^-dione trifluoroacetate, 
15 i-{2-napthyI)methyI-4-(3(R)-phenyI-3-propriunate)-7-(6-guamdino-l-hexynl^ 

dihydro-1 H-1 ,4-benzod ia2epine-2,5-d ione trifl uoroacetate, 
l-(2-napthyI)methyI-4-({+/-)3-phenyl-3-proprionate)-7-{5-guanidino-l-pen^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoroacetate, 
I-(2-napthyl)methyl-4-({+/-)3-phenyr-3-proprionate)-7-{6-guanidino-l-he^^ 

20 dihyd ro-1 H-1 ,4-benzod iazepine-2^-d ione tr if I uoroacela te. 

Example 16 




COM 



25 

7~metJnjI-4'(2'Carboxyethyl)'8-(3'amino-UpropynyI)'34^^ 
lH.-l,4'napthodiazepina-l,4-diona trifliioracetate 

a) [4^I-Benzi)isaU)ic anhydride was prepared according to the method described in part (a) 
30 of Example 1. Thus, 35gof 3^miniH2-naphtholc acid (187mMoi) was dissolved in SOOmL of 
water containing 20g of potassium carbona te. A solution of piiosgene in toluene (1.93M, 290mL) 
was added slowly with vigorous stirring. A precipitate appeared along with evolution of 
gas. Stirring was continued for 30 min after a>mplete addition of the phosgene. The 
precipitate was collected by suction filtration. The solid material was washed thoroughly 
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with water and hexane and air dried yielding 37.7g (95%) of [4^]-benzoisatoic anhydride. 
M.p.>400^C. NMR (CX>CL3): 12.1U, IH; 8.95, s,lH; 83, d, J=7Hz, IH; 8.15, d, J=7H2, 
IH; 7.85,t,J=7Hz,lH; 7.7, tJ=7H2, IH; 7,7, s,lH. 

5 b) 103g (483mMol) of [4,5]-benzoisatoic anhydride was dissolved in 50mL of anhydrous 
N,N^imethyIformamide (DMF) and added dropwise to an ice-cooled suspension of sodium 
hydride (97%, 125g) in 50mL of DMF with gas evolution. After stirring an additional 30min, 
3.16mL (105mol%) of methyl iodide was added to the solution. After one hour, the reaction 
mixture was poured over ice and the precipitated product was collected by suction filtration 

10 and air dried, yielding 9.3g (85%) of N-methyl-[4,5]-benzoisato!C anhydride, a tan solid. 

M.p. 219-222«C. NMR (d^-DMSO): 8.8,s,lH; 8.15, d, J=7Hz, lH; 8.0, d, J=7Hz, IH; 7.85, 
s, IH; 7.7, t, J=7Hz, IH; 755, t, J=7Hz, IH; 3.35, s, 3H. 

Using the above procedure, but substituting the appropriate alkyl halide for methyl 
iodide there may be prepared, for example, the following compounds: 

15 N-benzyl-[4,5]-benzoisatoic anhydride, N-(2,4«difluroben2yl)-[4,5]-b€nzoisatoic anhydride, 
N-(b-napthyl)methyl-[4,5]-ben2oisatoic anhydride. 

c) A solution of 20.0g (89mMo!) of N-methyl-[4,5]-ben2oisatoic anhydride, 20.5g (133.5mMol) 
of the hydrochloride salt of ethyl 3-aminopropionate, and 18.6mL (1335mMol) of 

20 triethylamine in l(H)mL of DMF was stirred at 8()^^C for four hr. The reaction mixture was 
tfien poured over ice containing citric acid and the precipitated product was collected by 
suction filtration. Tlie crude product was recrystaliized from benzene /hexane, yielding 24g 
(60%) of 3-(N-methylamini))-2-[N-(2-carboxyethyl)]-naphthocarboxamide ethyl ester, a 
yellow crystalline solid. MS (FAB) 3(K).l. NMR (CDCL3): 7.8, s, IH; 7.65, d, J=7Hz, IH; 

25 7.6,d,J=7Hz,lH; 7.4, t, J=7Hz, IH; 7.2, t, J=7Hz, 1 H; 6.9,brs,lH; 6.8,S,1H; 4.2,qJ=7Hz, 
2H; 3.75,q,J=5Hz,2H; 2.95, s,3H; 2.65, t, J=5Hz, 2H; 1.3, t, J=7Hz, 3H. 

Using the above procedure, but substituting the appropriate 3-aminopropionate for 
ethyl 3-aminopropionate there may be prepared, for example, the following compounds: 

30 (+)-3-(N-methyl)amino-2-[N-(3-butanoate)]-naphthocarboxamide ethyl ester, 

(+)-3-(N-methyl)amino-2-[N-(3-phenyI-3-pr()prionate)]-naphthocarboxamide ethyl ester, 
(+)-3-(N-benzyl)amino-2-[N-(3-butanoate)]-naphthocarboxamide ethyl ester, 
(±)-3-(N-benzyl)amim)~2-[N-(3-phenYl-3-pri)prionate)]-naphthocarboxamide ethyl ester, 
(±)-3-(N-2,4-diflurobenzyl)amino-2-[N-(3-butan(>ate)]-naphthocarboxamide ethyl ester, 

35 (+)-3-(N-2,4-diflurobenzyl)amino-2-[N-(3-phenyl-3-proprionate)]-naphthocarboxamide 

ethyl ester, 

(+)-3-(N-(b-napthyl)methyl)amino-2-(N-(3-butanoate)]-naphthocarboxamide ethyl ester, 
(+)-3-(N-(b-napthyl)methyl)amino-2-[N-(3-phenyl-3-proprionate)]-naphthocarboxamide 

ethvl ester. 
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d) Toan .-retooled solution of 5.0g (l75mM«[) of 3-(N-melhyl)amino-2-[N-(2- 

caiftoxyelhylM-naphthocarboxamide ethyl ester and 2.68mL (19n.Mol) of triethylamine in 

50mL of methylene chloride was added dropwise a solution of l39inL 19(mMol) of 

5 bromoacelyl bromide. After warming to room temperature, the solution was washed with 
aqueousdtric acid and aqueous sodiumbicarbonate solution, dried over sodiumsulfete and 

evaporated. This material was dissolved in DMF (20mL) and added dropwise to a suspension 
of 97% sodium hydride {462mg, 19mMoI) at -15»C After warming to room temperature the 
solution was poured ox'er ice/citric acid and extracted Into ether. 3.1g (52%) of I-methyl-4- 
10 (carboxyethyl)^.4^ihydro-lIi-l,4.naphthodiazeplne-2,5-dione ethyl ester, a yellow od 
wasoblainedaftercolumnchromatographyonsilicagel. MS(FAB)341. 1h NMR (CDCL3): 
8.4,s,lH; 7S,d,J-85,lH; 7jl, d, J=85, IH; 7.6,s,lH; 7.45-7.6, m, 2H; 4.15, q J=7Hz, 2H; 
4.1,d,J=14H^lH; 3.95,t,J=7H2,2H; 3.85,dJ=14Hz, IH; 3.5,s,3H; 2.75,m,2H; L25,t, 
J=7Hz,3H. 

15 Using the above procedure, but substituting the appropriate naphthocarboxamide for 

3-(N-melhyl)amino-2-[N-(2-carboxyethyl)]-naphthocarboxamide ethyl ester there may be 

prepared, for example, the following compounds: 

I-benzyl-4-{carboxyetiiyl)-3,4-dihydro-lIl-l,4-naphthodiazeplne-2>dione ethyl ester 
H2,4-diflurobenzyl)-4-(carboxyethyI)-3,4-dihydro-ia-l,4-naphthodia2epine-2,5KUone 

20 ethyl ester 

Kb.napthyl)methyl-4Kcarboxyethyl)-3,4-dihydro-m-l,4-naphthodia2epine-2,5-dione 
ethyl ester 

C±)-l-methyM-(3-butani«te)-3,4-dihydro-lH-l,4-naphthodiazepine-2,5-dione ethyl ester, 
(i)-l-methyl-4-(3-phenyI-3-proprionate)-3,4-dihydro-lii-l,4-naphthodia2epine-2,5-dione 

25 ethyl ester, 

(±)-l-benzyl-2-(3-butanoate)-3,4-dihydro-lii-l,4-naphthodiazepine-2,5-dione ethyl ester, 
(i)-l-benzyl-2-(3-phenyl-3-proprionate)-3,4-dihydro-lH-l,4-naphtiiodiazepine-2,5-dione 

ethyl ester, 

C±)-l-(2,4-dmurobenzyl)-2-(3-butanoate)-3,4-dihydro-lH-l,4-naphthodiazepine-2,5-dione 
30 ethyl ester, 

(±)-l-(2,4-diflarobenzyl)-2.(3-phenyl-3-proprionate)-3,4<lihydro-lH.-l,4- 
naphthadiazepine-2,5-dit)ne ethyl ester, 

(±).l.(b-napthyl)methyl-2.(3-butanoate)-3.4-dihydro-m-l,4-naphlhodlazepine-2,5-dione 
ethyl ester, 

35 (±)-l-{b-napthyl)methyl-4-(3-phenyl-3-proprionate)-3,4-dihydro-lH.-l,4- 
naphthodiazepine-2,5-dione ethyl ester. 

e) l.MethyI-4-(ethoxycarbonylethyl)-3,4-dihydro-lH-l,4-naphthodiazepine-2,5-dione 
(3.1g, 9.1mMol) was placed in an ice bath and 4mL of fuming nitric acid was added. After 



wo 93/08174 PCT/US92/08788 

stirring for Ihr at O^^C the reaction was allt)wed to warm to room temperature and stirred for 
an additional 2hr. The reaction mixture was poured into ice water and extracted with ethyl 
acetate, dried (sodium sulfate) and evaporated to yield a yellow solid. Thin layer 
chromatography (TLC) and NMR analysis indicated a mixture of nitrated products. The 
5 crude mixture was purified by column chromatography (SiO^) to yield 600mgs (17%) of 8- 

Njtro-l-melhyl-4-(ethoxycarbonyIethyI)-3,4-dihydro-lil-l,4-naphthodiaz€pine-2,5- 
dione. NMR (CDCI3, dTMS) 8.8 (IH, d, 4j j^h=2Hz), 8.6 (IH, s). 83 (IH, dd, 2jhh=9Hz, 
4Jhh=2H2), 7.95 (IH, d, 3JhH=9H2), 7.7 (IH, s), 4.15 {2H, q, 3jhh=8H2), 4.1 (IH, d, 
2Jhh=14Hz), 4.0 (2H, t, 3JhH=7Hz), 3.95 (IH, 2jhh=14Hz), 3.5 (3H, s), 2.75 (2H m), 125 
10 {3H,t5jHH=8H2). 

Using the above procedure, but substituting the appropriate naphthocarboxamide for 
3-(N-methyl)amino-2-[N-(2-carboxyethyl)]-naphthocarboxamide ethyl ester there may be 
prepared, for example, the following compt)unds: 

l-(2,4-difiurobenzyi)-4-(carboxyethyl)-8-nitro-3,4-dihydro-lil-l/4-naphthodiazepine-2,5- 
15 dione ethyl ester, 

(+)-l-methyl-4-(3-butan()ate)-8-nitro-3,4-dihydro-lH-l,4-naphthodiazepine-2^-dione 
ethyl ester, 

(i)-l-{2,4-diflurobenzyI)-2-(3-butani)ate)-8-nitri>-3,4-dihydro-lH.-lf4-naphthodiazepine- 
2^-dione ethyl ester. 

20 

f) l-MethyI-4-(carboxylethyI)-8-nitr()-3,4-dihydro-lll-l,4-naphthodiazepine-2,5-dione 
ethyl ester (600mg, 1.56mM()l) was hydrogenated in ethanol with 20t)mg of 10% palladium on 
carbon catalyst at 50psi hydrogen for 24hr after which time tic indicated that reduction was 
complete. Tlie catalyst was removed by filtration through Celite0, and the filtrate was 

25 evaporated yielding ca. 50()mg of l-methyl-4-(carboxylethyI)-8-amino-3,4-dihydro-lil-l,4- 
naphthodiazepine-2,5-dione ethyl ester. NMR {CDCL3): 8.1, s, IH; 7.6, d, ]=93Hz, IH; 
7.45, S,1H; 7.15, s,lH; 7.1 , d J=9.5Hz, 1 H; 4.15,q, J=8Hz,2H; 4.1, d, J=14Hz, IH; 3.95, t, 
J=7Hz,2H; 3.8,d,J=14Hz,lH; 3.4,s,3H; 2.7,m,2H; 12,t,J=8Hz. This material was 
dissolved in 4mL of water containing 1 17mL of concentrated sulfuric acid and cooled to 0^ 

30 with an ice bath. Sodium nitrite (97mg, 13mMol) in 2mL of water was added to the solution 
dropwise, and the temperature of the solution was allowed to rise to room temperature over 
one hour. 2.6g (14mMol) of potassium iodide was added to the solution and stirring was 
continued for 24hr. The reaction mixture was diluted with water and extracted with ethyl 
acetate, and the ethyl acetate was dried (sodium sulfate) and evaporated. Chromatography 

35 on silica gel yielded ca. 240 mg of 8-lodo-l-methyl-4-(ethoxycarbonylethyl)-3,4-dihydro- 
lii-l,4-naphthodiazepine-2,5-dioneasanamberoll. MS (FAB) 466.9. NMR (CDCL3): 
83,s,2H; 7.8, dd, j=85Hz, J =15Hz, IH; 7.55, s,lH; 7.55, d, J=8.5Hz, IH; 4.15, q, J=:7Hz, 2H; 
4.1, d, J=14Hz, IH; 3.95, t, J=7Hz, 2H; 3.9, d, J=14Hz, IH; 3.5, s, 3H; 2.75, m, 2H; 125, t, 
J=7Hz. 
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WO 93/08174 ^^^^ ^^^^^^^^ ^pp^^p^.^^^ 8-itro-3,4^,hydro-lH- 

W-naphthodiazepine-2,5-dlone for i-n«.thyl-4-(2-carboxyiethy.)-8-nitro^,4Hilhydro.lH- 

l,4-naphthodiazepine-2>dione elhyl ester there may be prepared, for example, the 

following compounds: . ,e 

5 H2,4-dmurobenzyl)-4-(carboxyethyI)-8-lodo-3,4<lihydro-lH-W-^^^ 

dione ethyl ester, 

(i).l-methyl-4K3-butartoate)*iodo-3,4-dihydro-lH-l>naphthodiazep.ne-2,5.d.^^^ 

e*yl ester, . ^ ^. 

(±).l.(2,4<iiflurobenzyl).2K3-butanoate)-8.iodo.3.4Klihydro-lH^^ 

10 2,5-dione ethyl ester. 

g) l.Methyl-4Kethoxycarbonyle*yl)-8-Iodo-3,4-dihydro-lH.-l,4-naphthodiazepine-2> 
dione (l00mg,215mM) .vas combined in ImL of ethyl acetate with 166mg (500m%) of N-t- 
butoxycarbonylpropargyl amine, 15mg (10mol%) of bistriphenylphosphine palladium 

15 dichloride, and 299mL (lOX excess) of triethyiamine. The apparatus was degassed and an 
atmosphere of nitrogen was intn,duced. 8.2mg (2l.mol%) of cuprous iodide was added and the 
solution was again degassed and nitrogen atmosphere was replaced. After 24hr thereaction 
mixture was diluted with ethyl acetate and washed succesively with aqueous citnc aad and 
aqueous sodium bicaAonate,dried (sodium sulfate) and evaporated. The residue was 

20 chromatographed on silica gel, yielding llOmg of l-methyl-4-(crboxylethyl)-8-(3-t- 

butyloxycarbonvlamino4-propynyl).3,4-dihydro-lH-l,4-naphthodiazepine-2,5^ione M 

(FAB) 494.1. lHNMR(CDCL3): 835,s,lH; 7.95,s,lH; 7.75, d, J=8.5Hz, IH; 755,s,lH; 
7J,d,J=85Hz.lH; 4.9,brs,lH; 42,brs,2H; 42, q, J=7Hz, 2H; 4.1, d, J=14Hz, IH; 4.0, t, 
J=7Hz,2H; 3.9,d:j=7Hz, IH; 35,s,3H; 2.75, m,2H; 15,s,9H; 1.25, t, J=7Hz, 3H. 

Using the above procedure, but substituting the appropriate 8-iodo-3,4-dihydro-lH- 
l,4-naphthodiazepine-2,5-dione for ,-methyl-4-(2-carboxyIethyl)-8-iodo-3,4-dihydro-lK- 
l,4-naphthodiazepine-2,5-dione ethyl ester there may be prepared, for example, the 
following compounds: 

l-(2,4-diflurobenzylH-(carboxyethyl)-8-(3.t-butyloxycarbonylamino-l-propynyl)-3,4- 

30 dihydro-lH-l,4-naphthodiazepine-2,5-dione ethyl ester, 

(±)-l.methyl-4-(3-butanoate)-8.(3-t-butyloxycarbonylamino.l.propynyl)-3,4.dlhydro-lH- 

l,4-naphthodiazepine-2,5-dione ethyl ester, 

(±).H2,4^iflur»>benzyl)-2-(3-bulanoate)-8-(3-t-butyloxycarbonylamino-l-propynyl)-3,4- 

dihydro-lE-1.4-naphthodia2epine-2,5-dione ethyl ester, 
35 i-(2,4-diflurobenzyl)-l-(carboxyethyl)-8-(4-t-butyloxycarbonylamino-l-butynyl)-3,4- 

dihydro-lE-l,4-naphaiodiazepine-2,5-dione ethyl ester, 

(±)-l-methyl-4-(3-butanoate)-8-(4-t-butyioxycarbonylamino-l-butynyl)-3,4-dihydro-lI±- 
l,4-naphthodiazepine-2,5-dione ethyl ester. 
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(+)-l-(2,4-difluroben2yl)-2-(3-butanoate)-8-(4-t-butyloxycarbonyIamino-l-butynyl)-3,4- 

dihydrt>-lE-l,4-naphthodiazepine-2^diiine ethyl ester. 

h) To a stirred solution of l.methyl-4-(carboxyethyl)-8-(3-t-butyloxycarbonylamino-l- 
5 propynyl)-3,4-dihydro-lH-l,4-naphthodlazepine-23-clione ethyl ester (llOmg, 0.22mMol) 
in SmL of methanol was added ImL of IN sodium hydroxide solution. After 4hr no more 
starting material was detected by tic. The solvent was removed in vaciio and the residue was 
treated with lOmL of 4N HCl in dioxane. After 2hr the solvent was removed in vacuo and the 
residue was purified by reverse phase HPLC, yielding 25mg of l-methyl-4-(carboxyethyl)-8- 
10 (3-amino-l-propynyl)-3,4-dihydro-lll-l,4-naphthodiazepine-2^ione . HRMS (FAB) 
molecular ion m/z=366.1454(cald. C20H20N3O4, 366.4004). 1h NMR (CP3OD): 7.9,s,lH; 
7.7, s, IH; 755, d, J=8Hz, IH; 7.45. s, IH; 7.2, d, J=8Hz, IH; 3.75, d, I=14Hz, IH; 3.65, s, 2H; 
3.55,d,]=14Hz,lH; 35,m,2H; 3.05, s,3H; 2.2, q, J=7Hz, 2H. 

15 Using the above procedure, but substituting the appropriate 8-(t- 

butyloxycarbonylamino-l-alkynyl)-3,4-dihydn>-lH-l ,4-naphlhodiazepine-2,5-dione for 1- 
methyl-4-(carboxyethyl)-8-(3-t-butyloxycarbonylamino-l-propynyl)-3,4-dihydro-lH-l,4- 

naphthodiazepine-2,5-dii>ne ethyl ester there may be prepared, for example, the following 

compounds: 

20 l-(2,4-diflurobenzyl)-4-(carboxyethyl)-8-(3-amino-]-propynyl)-3,4-dihydro-lli-l,4- 
naphthod iazepine-2,5-d ione, 

(+)-l-methyl-4-(3-butanoate)-8-(3-amino-l-propynyl)-3,4-dihydro-lH-l,4- 
naphthodiazepine-2,5-dione, 

(±)-l-(2,4-diflurobenzyl)-4-(3-butam)ate)-8-(3-aminc)-l-propynyl)-3,4.dihydro-lIl-l,4- 

25 naphthodiazepine-2,5-dione, 

l-(2,4-difluroben2yl)-4-{carboxyethyl)-8-(4-amino-1-butynyl)-3,4-dihydro-lH-l/4- 

naphthodiazepine-2,5-d it)ne, 

(±)-l-methyl-4-(3-butanoate)-8-(4-amino-l-butynyl)-3,4-dihydro-lIl-l,4- 

naphthodiazepine-2,5-dione, 
30 (+)-l-(2,4-diflurobenzyl)-4-(3-butanoate)-8-(4-amino-l-bulynyl)-3,4-dihydro-lii-l,4- 

naphthodiazepine-2,5-dione. 
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Example 17 



CF3C02- 




CH, 



i'MetItyi'4-(carboxtfethj/l)-8-(3'gi(anidinO'l'prop^^ 
naphthodiazepina-2,5'dione 
The title compound was prepared from l-methyI-4-(carboxyethyJ)-8-(3-amino-l-propynyl)- 
10 3,4-dihydro-lH-1.4-naphthodiazepine-2,5-dione (50mg) according to the procedure 

described in Example 2. HRMS (FAB) molecular ion m/2=408.1 672 (cald. C21H22N5O4/ 
408.1672). 1hNMR(CD30D): 7.9,s,1H; 7.7, s.lH; 7.55, d, ]=8Hz, IH; 7.45, s,lH; 7.2, d, 
J=8Hz,lH; 375,d,J=14Hz,lH; 3.65, s,2H; 3.55, d, J=I4Hz, IH; 35,m,2H; 3.05, s,3H; 2.2, 
q,J=7Hz,2H. 

15 Using the above procedure, but substituting tlie appropriate 8-(amino-l-alkynyI)-3,4- 

dihydro-lH-l#4-naphthodiazepine-2,5-drone for l-methyl-4-(carboxyethyl)-8-(3-amino-l- 
prop3myl)-3,4-dihydro-lH-l,4-naphthodiazepine-2,5-dione there may be prepared, for 
example, the ftillowing compounds: 

I-(2,4-diflurobenzYl)-4-(carboxyelhyl}-8-(3-guanidino-l-propynyl)-3,4-dihydro-lIi-l,4- 
20 naphthodiazepine-2,5-dione, 

(+)-I-methyi-4-(3-butanoate)-8-{3-guanidino-l-propynyI)-3,4-dihydro-lil-l,4- 
naphthodiazepine-2,5-dione, 

Gt)-l-(2,4-difiurobenzyI)-2-{3-butanoate)-8-{3-guanidino-l-propynyI)-3,4-dihydro-lK-l,4- 
naphthodiazepine-2,5-d ione, 
25 l-(2,4-difIurobenzyI)-4-(carboxyethyI)-8-(4-guanidino-l-butynyl)-3,4-dihydro-lIi-l,4- 
naphthodiazepine*2,5-dione, 

(+)-l-melhyl-4-(3-butanoate)-8-(4-guanidino-l-butynyl)-3,4-dihydro-lIl-l,4- 
naph thod iazepine-2,5-d rone, 

(iO-l-(2,4-difIurobenzyI)-2-(3-butanoate)-8-(4-guanidino-I-butynyI)-3,4-dihydro-lHrl,4- 
30 naphthodiazepine'2,5-dione. 
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Example 18 



CF3C02- NHj* 




COjH 



5 UMethyl'4'(carboxyethyl)'8-(3'amino'l'propyl)'3,4J,8,9^^^ 

naphthodiazepine-2,S-dione 
l-MethyM-(carboxyethyl)-8-(3-amino-l-propynyl)-3,4-dihydro-lIi-l,4- 
naphthodiazepine-23-dione (50mg) was reduced witii lOmg of 10% Pd/C in lOmL of 5:1 water 
ethanol at 45psi of hydrogen in a Parr hydrogenation apparatus for 24hr yielding, after 
10 filtration through Celite® and purification by reverse phase HPLC the title compound. MS 
(FAB) 374.1. ^HNMR(CD30D); 7.4,s,lH; 7.0,s,lH; 3.95, d ,M4H2, IH; 3.8, d, J=14Hz, 
IH; 3.6,m,2H; 3.2,s,3H; 2.85, t J=7H2, 2H; 2.4, t, J=7H2, 2H; 1.9,m,lH; 1.65, m,4H; 1.4, 
m,4H. 

Using the above procedure, but substituting the appropriate 8-(amino-l-aIkynyI)-3,4- 
15 dihydro-lIi-l,4-naphth()diazepine-2>dione for l-methyl-4-{carboxyelhyl)-8-(3-amino-l- 
propynyl)-3,4,7,8,9,10-hexahydrohydri)-m-l,4-naphlhodia2epine-2,5-dione there may be 

prepared, for example, the following compounds: 

l-(2,4-diflurobenzyI)-4-(carboxyethyl)-8-(3-guanidin()-l-propynyl)-3,4,7,8,9,10- 
hexahydrohydro-lll-1.4-naphthodiazepine-2,5-dione, 
20 (±H-methyl-4-(wVbutanoate)-8-(3-guanidino-l-propynyl)-3,4,7,8,9,10-hexahydrohydro- 
lji-l/4-naphthodiazepine-2,5-dione, 

(+).l.(2,4-difiurobenzyl)-2-(3-butanoate)-8-(3-guanidin4)-l-propynyl)-3,4,7,8,9,10- 
hexahydrohydro-lJ±-l,4-naphthodia2epine-2,5-dione, 

Example 19 

25 




2'(l-carboxyethylh8'(4'amiiUnobenzyloxy)'2,3,4,5'tetraiiyd^ 

triflnoroacetate. 
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a) A solution of 7-methoxytetraIone (FJuka Chemical 100.0 0567 mol) in dry pyridine (600 
mL) was treated with hydroxylamine hydrochloride (Fluica, 43.0 g. 0.618 mol) and the 
resulting dark yellow solution was stirred at room temperature for 1 hour. The solution was 
then concentrated in vacuo, and azeotroped with several volumes of toluene, then partitioned 

5 between ethyl acetate and brine. The combined organic layers were dried (K2CO3), filtered, 
and concentrated in vacuo. The residue was crystallized from ethyl acetate/hexanes to yield 
88 g (81%) of the oxime as a waxy solid. 

b) Followinga procedure ofTomita.etaU A Cfre/n.SocC 1969, 183, 7-methoxytetralone 
10 oxime (45.0 g, 0235 mol) was mixed with solid trichloroacetic add (150 g), and tfie resulting 

suspension heated to ca. 80 Q at which time a violent exotherm ensued, yielding a black solid 
mixture.* The residue was cooled, partitioned between ethyl acetate and saturated aqueous 
sodium bicarbonate solution, and the combined organic layers were concentrated in vaaio. The 
residue was purified by chromatography over silica gel to yield 10.0 g (22%) of 8-methoxy- 
15 2^,4^tetrahydro-lH-2-benzazepin-l-one. An analytical sample was obtained by 

recrystallization from CH2a2 /hexanes to yield colorless crystals: mp. 99-101**C (lit (see 
above) 100-lOrQ; NMR(CDCl3) d735(brs,. IH), 7.30{d, J=3Hz, IH), 7.10(d, J=9Hz, IH), 
6.95(dd, J=3, 9Hz, IH), 3.82(s, 3H), 3.Hl(q, J=6Hz, 2H), 2.80(t, J=6Hz, 2H), 1.98(m, 2H). 

20 c) A solution of 8-methoxy-2A4,5-tetrahydro-lH-2-benzazepin-l-one (10.0 g, 0.052 mol) in 
N,N-dimethyIformamide (30 mL) and allylbromide (23 mL, 0.260 mL) was treated with 
NsiH (60% by wt dispersion in oil, 250 g, 0.063 mol) and the resulting grey suspension stirred 
at room temperature under an atmosphere of argon. Gas evolution was noted. After 15 
minutes, the solution was diluted with brine and partitioned between ethyl acetate and 

25 brine. The combined organic layers were concentrated in vacuo and purified by 
chromatography over silica gel eluting with a gradient of hexane to 1:1 ethyl 
acetate/hexane to yield 8 g (83%) of 2-allyl-8-methoxy-2;j,4,5-tetrahydro-IH-2- 
benzazepin-l-one as a colorless oil: NMR(CDCl3) d7.23(m, IH), 7.03(d, J=9Hz, IH), 
6.90(dd, J=3, 9Hz, IH), 5.91(m, IH), 5.23(m, 2H), 4.20(d, J=6Hz, 2H), 3.82(s, 3H), 3.18(t, 

30 J=6Hz, 2H), 272(t, J=6Hz, 2H), 1.96(pentet, J=6Hz, 2H); ^-^C NMR(CDCl3) dl7059(£O), 
158.42(N£0), 136.88, 133.81, 129.43, 12935, 129.33, 117.56, 117.54, 112.98, 5526, 49.43, 45.37, 
29.57, 2922; MS(FAB) m/2= 232.1 (MH+). 



35 d) A solution of 2-allyi-8-methoxy-2^,4,5-tetrahydro-lH-2-benzazepin-l-one (8.0 g, 0.043 
mol) in dry tetrahydrofuran {40 mL) was treated with 9-borabicyclononane (1.0 M in THF) 
and the resulting mixture was stirred for 18 hours at room temperature. The solution was then 
diluted with ElOH (50 mL), cooled to {Y*C (ice batii), and treated with 15% aqueous NaOH 
(15 mL) followed by 30% aqueous H2O2 (U) mL). The resulting mixture was stirred for 1 hour 
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at O^'C then treated cautiously with saturated aqueous sodium thiosulfate (50 mL). The 
mixture was partitioned between ethyl acetate and brine, and the combined organic layers 
were concentrated in vacuo, and the residue was purified by chromatography over silica gel 
eluting with ethyl acetate to yield 6.5 g (60%) of 2-(3-hydroxypropyl>8-methoxy-2A4,5- 
5 tetrahydro-lll-2-benzazepin-l-one as a colorless oil; NMR(CDCl3) d7.19(s, IH), 7.06(d, 
J=9Hz, IH, 6.92(dd, J=3, 9Hz, IH), 430(brs, IH), 3.82(s, 3H), 3.71(t J=6H2, 2H), 3.61(brs, 2H), 
3.18(t, MHz, 2H), 272(i, J=6Hz, 2H), 2.02(pentet, J=6H2, 2H), 1.79(pentet, J=6Hz, 2H); 13c 
NMR(CDCl3) dl72.25(£0), 158.51(N£0), 136.34, 129.53, 117.46, 112.94,58.19,55.42,46.16, 
4330, 30.91, 29.45, 29.12; MS (FAB) m/2=250.1(MH+); HRMS (FAB, MH+) m/z=249.1364 
10 (cald C14H19NO3: 249.1364). 



e) A solution of 2-(3-hydroxypropyl)-8-metht)xy-2A4,5-tetrahydro-lH-2-benza2epin-l.one 
(650 g, 0.026 mol) in CH2Ci2 was added, at -78*»C (CO2 /acetone), to a solution of (CCX:i)2 
15 (430 mL, 0.052 mol) and DMSO (7.4 mL, 0.104 mol) in CH2CI2 (100 mL) at -78*'C. After 

stirring for 15 minutes at -78°C, the mixture was treated with NEt3 (30 mL, 0J208 mol), and 
the bath removed. The CH2Ci2 solution was washed with brine, dried (MgS04) and 
concentrated in vacuo. The residue was immediately dissolved in N,N-dimethylformamide 
(30 mL) and MeOH (3()mL), and treated, in portions, with pyridinium dichromate (30 g total). 

20 After stirring for 24 hours, the dark bn)wn suspension was diluted with ethyl acetate and 
filtered, and the filtrate was partitioned between ethyl acetate and brine. The combined 
organic layers were washed with water, brine, dried (MgS04) and concentrated in vacuo. The 
residue was purified by chromatography over silica gel eluting with a gradient of 10% ethyl 
acetate/hexane to 100% ethyl acetate to yield 2.5 g (35%) of 2-(2-carboxyethyI)-8-methoxy- 

25 2,3,4,5-tetrahydro-lH-2-ben2azepin-l-one methyl ester as a coloriess oil; NMR(CDCl3) 
d7.18(d, J=3Hz, IH), 7.02(d, J=9H2, IH), 6.88(dd, J=3, 9H2, IH), 3.83(t, J=6Hz, 2H), 3.80{s, 
3H), 3.69(s, 3H), 3.23(t, J=6H2, 2H), 2.78(t, J=6Hz, 2H), 2.67(t, J=6H2, 2H), 1.96(m, 2H); l^C 
NMR(CDCl3) dl72.41(CO), 171.15(£0), 158.5C), 136.80, 12938, 129.40, 11734, 112.86, 55.42, 
51.78, 47.37, 44.13, 33.64, 29.85, 29.14; MS(FAB) ////2=278.1 (MH+); HRMS(FAB, MH+) m/2= 

30 278.1392 (cald for C15H19NO4: 277.1313). 



0 A solution of 2-(2-carboxyethyl)-8-methoxy-2,3,4,5-tetrahydro-lH-2-benzazepin-l-one 
methyl ester (320 g, 0.t)l 1 mol) in CH2CI2 was added to a suspension of AICI3 (4.70 g, 0.034 
35 mol) and n-propanetlii(>l (53 mL, 0.057 mol) at O^C (ice batli), and the resulting mixture 

stirred for 10 minutes at room temperature. The mixture was diluted with saturated aqueous 
sodium bicarbonate (50 mL), and the resulting white suspension stirred for 1 hour. The 
gelatinous mixture was filtered, and the filtrate was dried (MgS04) and concentrated in 
vacuo to yield 2.0 g (85%) of 2-{2-carboxyethyI)-8-hydroxy-2,3,4,5-tetrahydro-lll-2- 



281 



WO93/08174 PCr/US92/08788 
benzazepin-l-one methyl ester as a ralorless oil; 1h NMRCCPsOD) d7.08(d, J=9Hz, IH, 
7.02{d, J=3Hz, IH), 6^7(dd, J«3, 9Hz, IH), 3.05(1, J=6Hz, 2H), 2.72(t J=6Hz, 2H), 1.97(t, 
J=6Hz, 2H). 

g) A suspension of 2-(2-carboxyethyl)-8-hydroxy-2,3,4,5-tetrahydro-lH-2-benza2epin-l-one 
5 methyl ester (250 mg, 0.950 mmol), p-cyanobenzylbromide (186 mg, 0.950 mmol) and K2CQ3 
(500 mg) in N,N-dimethylformamide (2(1 mL) was sUrred %'igoroiisly at room temperature 
under an atmosphere of argon. After 1 hour, the suspension was diluted with ethyl acetate 
(100 mL), washed with water and brine, dried (Na2S04) and concentrated in vacuo. The 
residue was purified by chromatography over silica gel to yield 150 mg (40%) of 2-(2- 

10 carboxyelhyI)-8-(4-qranobenzyloxy)-2,3,4,5-tetrahydro-lH-2-benza2epin-l-one methyl 
ester as a coloriess oil; NMR(CDCl3) d7.66(d, J=6Hz, IH), 7 J4(d, J=6Hz, IH), 7.00(dd, 
J=^, 9Hz, IH), 5.13(s, 2H), 3*Kt, J=6Hz, 2H), 3.70(s, 3H), 324(t, J=6Hz, 2H), 2.72(m, 4H), 
1.98(pentet, ]=6Hz, 2H); NMR(CDCl3) dl7227(CO), 170.82(CO), 157.05, 142.32, 137.01, 
13239, 132.32, 130.45, 129.63, 12752, 118.66, n7JJ3, 113.98, 11153,68.90,5176, 4731, 44.14, 

15 3358, 2976, 29.13; MS(FAB) h//2= 379.1(MH+). 



h) A solution of 2-(2-carboxyethyl)-S-(4-cyantibenzyio5qr)-23,45-tetrahydro-lH-2- 
benzazepin-l-one methyl ester (150 mg, 0.400 mmol) in 50 mLof 1:1 pyridine-NEta was 

20 saturated with H2S, and heated at 50»C under argon. After 1 hour, the solvents were 
removed in maio. The residue was dissolved in CH2a2 (20 mL) and treated with 
iodomethane (4 mL), and the resulting mixture heated at reflux for 1 hour. The solvents were 
removed in maio, and the residue was dissolved in MeOH and treated with an excess of 
NH4OAC (1 g). The resulting suspension was stirred for 15 minutes at 60''C. The MeOH was 

25 flien removed, and the residue was treated with 50% NaOH (3 mL) in tetrahydrofuran (20 
mL), and stirred for 15 minutes at room temperature. The mixture was then diluted with 
trifiuoroacetic acid, and tlie volatiles were removed in vacuo. The residue was purified by 
HTLC (1/2" C-18 reverse-phase column, eluting with a solvent gradient of 1:9 
acetonitrile(0.1 %TFA)/water (0.1 % TFA) time (I to 10 minutes, to 1:1 

30 acetonitrHe(0.1%TFA)/waler (0.1% TFA) time 10 to 40 minutes, flow lOmL/min, Rf=305 min, 
mu detection 254nM), to give 185 mg (9 %) of 2-(2-carboxyethyl)-8-(4-amidinoben^loxy)- 
23,4,5-tetrahydro-lH-2-benzazepin-l-tine trifluoroacetate as a yellowish-brovm solid after 
lyophylfzation; ^H NMR(CD30D) d7.66(d, J=6Hz, IH), 754(d, J=6Hz, IH), 7.00(dd, J=3, 
9Hz, IH), 5.13(s, 2H), 3.84(t, J=6H2, 2H), 3.70(s, 3H), 3.24(t, J=6Hz, 2H), 2.72(m, 4H), 1.98(m, 

35 J=6Hz, 2H); MS(FAB) m/z= 381.1688 (MH+). 
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2-^2H:aTboxyethyl)'8-(8-aminooctyloxy)-2,3A5-Utrtthydro-m-2-betaaz^^^ 

trifluoroacetate. 

a) A soluUon of 2-allyl-8-methoxy-2,3,4^-tetrahyclro-lH-2-benzazepin-l-one (1.10 g, 0.0047 
10 mol) in CH2CI2 (20 inL) was treated at O'C with BBr3 (IM in CH2CI2, 9.50 mL), and the 
resulting mixture stirred at 0»C for 30 minutes. The si>lution was poured over ice, NaHC03 
was added, and the solution was extracted with CH2CI2. The combined organic layers were 
dried (MgS04), filtered, and concentrated in vacuo to yield ca. 1.0 g (100%) of 2-allyl-8- 
hydroxy-23,4,5-letrahydro-lii-2-benzazepin-l-one as a colorless oil; NMR(CDa3) 
15 d8.2(brs, IH), 7.47(s, IH), 6.95(d, J=6Hz, 1 H), 6.84(dd, J=3, 6Hz, IH), 5.89(m, IH), 5.22(in, 
complex, 2H), 4.20(d, J=6Hz, 2H), 3.18(t, ]=6Hz, 2H), 2.66(t. J=6Hz, 2H), 2.15(s, IH), 1.96(m, 
2H); l^C NMR(CDa3) dl71.65(£0). 156.01, 135.68, 133.27, 12955, 128.46, 118.51, 118.05, 
115.91, 53.46, 49.81, 45.83, 30.87, 29.76, 29.12. 

20 b) A suspension of 2-allyl-8-hydroxy-2,3,4,5-tetrahydro-lH-2-benzazepin-l-one (1.0 g, 
0.(X)49 mol), 8-azido-l-(toluenesu!fonyloxy)octane (1.50 r, 0.0049 mol) and K2CO3 in N,N- 
dimethylformamide (20 mL) was stirred vigorously under argon, and heated at eS'C for 18 
hours. The solution was then partitioned between ethyl acetate and brine, and the combined 
organic layers were washed with water, dried (K2CO3), filtered, and concentrated in vacuo. 

25 nie residue was purified by chromatography over silica gel to yield 920 mg (51%) of 2-allyl- 
8-(8-azidooctyloxy)-2,3,4,5-tetrahydro-m-2-benzazepin-l-one as a colorless oil; 
NMR(CDCl3) d7.47(s, IH), 6.95(d. J=6Hz, IH), 6.84(dd, J=3, 6Hz, IH), 5.89(m, IH), 5^(m, 
complex. 2H), 4.20(d, J=6Hz, 2H), 3.95(t, J=6Hz, 2H), 3.22(t, J=6Hz, 2H), 3.18(t, ]=6Hz, 2H), 
2.66(t, J=6Hz, 2H), 1.90(t, J=6H2, 2H), 1.7V(t, ]=6Hz, 2H), 1.6l)(m, 4H), 135(m, 6H). 

30 

c) A solution of 2-allyl-8-(8-azidoi>ctyk)xy)-2,3,4,5-tetrahydro-lH-2-benzazepin-l-one (920 
mg, 2.48 mmol) in tetrahydn)furan (20 mL) was treated with 9-borabicyclononane {03 
M/THF, 10 mL, 5.(X) mmol), and the mixture was stirred under argon at room temperature for 
18 hours. The mixture was then cooled in an ice bath, and EtOH (5 mL) followed by 15% 
35 aqueous NaOH (10 mL) and 3()"«. H2O2 (15 mL) were added. The mixture was stirred for 1 
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hour, then saturated aqueous sodium thiosulfate was added (20 mL). The solution was 
partitioned between ethyl acetate and brine, and tfie combined ethyl acetate layers were 
dried CMgS04), filtered, and concentrated in vaato. The residue was purified by 
chromatography over silica gel to yield 400 mg (42%) of 2-(3-hydroxypropyl)-8-(8- 
5 azidooctyloxy)-2^,4>tetrahydro-lH-2-ben2a2epin-l-one as a coloriess oil; 

NMR(CDa3) d7^0(d, J=3Hz, IH), 7.04{d, J=6Hz, IH), 6.91(dd, J=3, 6Hr, IH), 3.96(t, J=6Hz, 
2H), 3.72(t, J=6Hz, 2H), 3.61(t, J=6Hz, 2H), 326(t, ]=6Hz, 2H), 3.18(t, J=6Hz, 2H), 2.73(t, 
J=6Hz, 2H), 2.02(t, J=6Hz, 2H), 1.77(m, 4H), 1.60(m, 2H). 136(m, 8H). 

10 d) 2-<3.hydroxypropyI)-8-{8-azidooctyIoxy)-2,3,4,5-tetrahydro-IH-2-benzazepin-l-one was 
subjected to standard Swem conditions followed by PDC oxidation as described in part(e) of 
Example 14 to yield 140 mg (45%) of 2-(2-carboxyethyl)-8-(8-azidooctyloxy)-2^,4,5- 
tEtrahydro-lH-2-benza2epin-l-<)ne methyl ester as a colorless oil; NMR(CDCl3) d7.18(d, 
J=3Hz, IH), 7.00(d, I=9Hz, IH), 6.89(dd, J=3, 9Hz, IH), 3.96(t, J=6H2, 2H), 3.84(t J=6Hz, 2H), 

15 370(s, 3H), 3^6(m, 4H), 2.74(m, 4H), 1.97(t, ]=6Hz, 2H), 1.77(t, J=6Hz, 2H), 1.60(t, J=6Hz, 
2H), 135(m, 6H); ^^C NMR(CDCl3) dl72J8(£0), I71.2l(CO), 158.04, 136.72, 129.40, 12934, 
11778, 113J7, 68.05, 51.76, 51.41, 47J7, 44.13, 33.64, 29.86, 29.13, 19.02, 28.77, 26.59, 25.87; 
MS(FAB) 417.2(1VIH+). 

20 e) A solution of 2-(2-carboxyethyl)-8-(8-azidiK)Ctyloxy)-2A4,5-tetrahydro-lii-2- 

benzazepin-l-one methyl ester (70 mg, 0.168 mmol) in MeOH (1 mL) was treated with 10% 
Pd/C (20 mg) and the resulting suspension was reduced under an atmosphere of hydrogen 
(3l^si) for 2 hours. The solution was then filtered through Celite®, and the filtrate was 
concentrated mi vacuo. The residue was disst)lved in tetrahydrofuran (1 mL) and treated wiUi 

25 50% NaOH {OS mL), and the resulting mixture was stirred at room temperature. After 1 hour, 
tiie solution was treated witii b-iflut)roacetic acid (1 mL), and concenft-ated in vacuo. The 
white paste remaining was purified by HPLC {1/2' C-18 reverse-phase column) eluting with 
a gradient of 3:7 methanol (0.1% hifluoroaceate)/water (0.1% trifluoroaceate), time 0 to 10 
min, to 73 methanol(0.1% trifluoroaceate)/water(0.1% trifluoroaceate), time 10 to 40 min, to 

30 yield 30 mg (36%) of 2-(2-carboxyett»yI)-8-(8-aminooclyloxy)-2,3,4>tetrahydro-lE-2- 

benzazepin-l-one as a colorless oil; ^H NMR(CD30D) d7.095(m, 2H), 6.96(dd, J=3, 9Hz, IH), 
3.98(t, J=6Hz, 2H), 3.83(t, J=6H2, 2H), 3.27(m, 4H), 2.90(t, J=6Hz, 2H), 2.69(m, 4H), 2.03(t, 
I=6Hz, 2H), 1.78(t, J=6Hz, 2H), li«(t, j=6H2, 2H), 1.40(m, 6H); MS{FAB) m/2= 377.1(MH+- 
TFA). 
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Example 21 



.CO^H 



NH 



A, 



O 




5 

2''(2'Carhoxyethyl)-8'(8'guanadinooctyloxyh2,3A,5'tetrahydro^ 

trifliioro acetate, 

a) A solution of 2-(2-carboxyelhyl)-8-(8-afninooctyloxy)-2;3,43-tetrahydro-lH-2- 
benzazepin-l-one trifluoroacetate (31) mg, 0.061 mmol) in saturated aqueous KHCO3 (2 xnL) 

10 was treated with formamidine sulfonic acid (85 mg, 1.08 mmol) and the resulting mixture was 
stirred at room temperature for 20 minutes. Tlie mixture was neutralized with acetic add, 
and the residue was purified by HrLC (1/2' C-18 reverse-phase column) eluting with a 
gradient of 3:7 methanol (0.1% trifluoroaceate) /water (0.1% trifluoroaceate), time 0 to 10 
min, to 73 methanol(0.1% trifluoroaceate)/water(0.1% trifluoroaceate), time 10 to 40 min, to 

15 yield 7.3 mg (25%) of 2-(2-carboxyethyl)-8-(8-guanadinooctyloxy)-2A4,5-tetrahydro-m-2- 
benzazepin-l-one trifluoroacetate as a light bn)wn solid; NMR(aD30D) d7.09(m, 2H), 
6.96(dd, J=3, 9Hz, IH), 3.98(t, J=6Hz, 2H), 3.83(t J=6Hz, 2H), 3.33(m, 4H), 2.91{t, J=6Hz, 2H), 
2.69(t, J=6Hz, 4H), 2.30(m, 2H), 1.75(m, 2H), 1.65(m, 2H), 1.40(m, 6H); l^C NMR(CD30D) 
dl75.9(£:0), 173.8(CO), 160.0, 137.0, 131.16, 130.79, 118.66, 114.81, 69.17,45.33, 40.78, 34.32, 

20 31.15, 30.27, 30.18, 30.15, 30.04, 28.59, 27.39, 27.06; MS(FAB) w/2= 4192(MH+). 



a) A solution of 2-(2-carboxyethyl)-8-hydr()xy-2,3,4,5-tetrahydro-lH-2-benzazepin-l- 
one methyl ester (220 g, 0.00836 mol) and NEt3 (1.40 mL, 0.0100 mol) in CH2a2 (20 mL) was 
30 cooled to 0°C (ice bath) and treated with trifiuoromethanesulfonic anhydride (1.70 mL, 

0.0100 mol), and the resulting mixture stirred to 30 minutes. The mixture was then partitioned 
between ethyl acetate and saturated aqueous NaHC03. combined organic layers were 
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2'{2'CarboxyctUyl)'8'i5'amiiwpcntyn\il)'2,ZAfS'tetrahydro-lH-2'benzazepin^ 

trifl noroacetatc. 
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dried (MgS04), filtered, and concentrated in vacuo to an oUr used immediately without 
purification. A solution of the trfflate (400 mg, 1.00 mmol) and 5-((ferN 
butyloxy)carbonyl)amino-2-pentyne (366 mg, 2.00 mmol) in NEts (10 mL) was treated with 
6i>triphenylphosphine palladium dichloride (20 mg) and Cul (10 mg), and the resulting 
5 mixture was de-gassed thoroughly with argon, and heated at reflux for 12 hours. The solution 
was then cooled, and volatiles removed in vacuo, and the residue was purified by 
chromatography over silica gel eluting with 1:1 ethyl acetate/hexanes to yield 400 mg (93%) 
of 2-(2<arboxyethyl)-8-(5-N-Boc-aminopentynyI).2^4/5-tetrahydro4H-2-benzazepin^ 
one methyl ester as a colorless oil; NMR(CDa3) d7.68(s, IH), 737(d, J=6Hz, IH), 7.50(d, 
10 J=6Hz, IH), 4.7(brs, IH), 3M{t, J=6Hz, 2H), 3.71(s, 3H), 3.25(q, J=6H2, 4H), 2.73(t, J=6Hz, 
4H), 2.46(t J=6Hz, 2H), 2.00(m, 2H), 1.78(m, 2H); l^C NMR(CDa3) dl71.38(CO), 
170.49(£O), 155.92, 136i?3, 136.06, 133.61, 131.68, 128.25, 122.55, 8955, 80.43, 51.78, 47.18, 
44.11, 39.75, 3358, 29.92, 2957, 28.72, 2837, 16.88; MS(FAB) m/2= 429.1 (MH+). 

15 b) A solution of 2-(2-carboxyethyl)-8-{5-N-Boc-aminopentynyl)-2,3,4,5-tetrahydro-lE-2- 
benzazepin-l-one methyl ester (66 mg, 0.154 mmol) in EtOH (1 mL) was treated with 
trifluoroacetic acid (05 mL), and the resulting mixture stirred for 18 hours. The volatiles 
were then removed, and the residue was dissolved in tetrahydrofuran (1 mL)^ and treated 
with 50% NaOH (05 mL), and the mixture was stirred for 20 minutes at room temperature. 

20 Trifluoroacetic add was then added (3 mL), and the solution was concentrated in vacuo. The 
residue was purified by HPLC (1/2' C-18 revense-phase column) eluting with a gradient of 3:7 
methanol (0.1% trifluorpaceate)/water (0.1% trifluoroaceate), time 0 to 10 min, to 7:3 
methanol(0.1% trifluoroaceate)/water(0.1% trifluoroaceate), time 10 to 40 min, to yield 46 
mg (95%) of 2-(2-carboxyethyi)-8-(5-aminc)pent>TiyI)-2,3A5-tetrahydro-lH-2-benza2epin- 

25 1-one trifluoroacetate as a light brown solid; NMR(D20) d732{s, IH), 725{d, J=6Hz, IH), 
7.00(d, J=6Hz, IH), 3.63(t, J=6Hz, 2H), 2.95(m, 4H), 2.58(t, J=6Hz, 2H), 250(t, J=6Hz, 2H), 
238(t, J=6H2, 2H), 1.80(m, 4H); MS(FAB) «//z= 315(MH+). 



2'(2-carboxyethylhS-(5-guanidinopentynylh2,3^5-te^^^ 



a) A solution of 2-(2-carboxyethy!)-8-(5-amini>pentynyl)-2A4,5-tetrahydro-lH-2- 
35 benzazepin-l-one trifluoroacetate (20 mg, 0.063 mmol) in saturated aqueous KHCQ3 (1 mL) 
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was treated with formamidine sulfonic acid (80 mg, 1.0 mmol), and the resulting mixture 
stirred for 2 hours. The mixture was then treated with acetic add, and the volatiles were 
removed. The residue was purified by HPLC (1/2' C-18 reverse-phase column) duting with a 
gradient of 3:7 methanol (0.1% trifluoroaceate)/water (0.1% trifluoroaceate), time 0 to 10 
5 min, to 73 methanol(0.1% trifluoroaceate)/water(0.1% trifluoroaceate), time 10 to 40 min, to 
yield 45 mg (15%) of2-(2-carboxyethyl).8-(5-guanidinopentynyl)-2^,4^-tetrahydro-lH-2- 
benzazepin-l-one trifluoroacetate as a light brown solid; 1h NMRP2O) d7.40(s, IH), 
7.25(dd, J=3, 6Hz. IH), 7.15(d, ]=6Hz, IH), 3i50(t, J=6Hz, 2H), 3.30(m, 4H), 3.15(t, ]=6Hz, 
2H), 2Jm. J=6Hz, 2H). 1.80(m, 2H); MS(FAB) ;n/2=357.1(MH+). 



10 



Example 24 




COjH 



15 2-(2-carboxyethyl)-S-(U2-aininoethoxy)phenyl)-2,3^5-tetrahydro-lH-5-oxa-2- 

benzazqfin-1-one trifluoroacetate. 
a) A solution of 1-aminopropylene (10.6 grams, 0.186mol) in methanol was added to a 
methanolic solution of 3-phenylpmpyleneoxide (5.07 grams. 0.n37mol) and the mixture 
heated to reflux for 30 minutes. The mixture was allowed to warm to room temperature and 

20 concentrated in vacuo to yield 72 grams (Wi.) of N-allyl-3-phenyI-2-hydroxypropylamine. 
iH NMR (CDCI3, dTMS) 7.14-7.18 (5H, m, Ar-H), 5.84 (IH, ddt, 3jhH=17.1Hz, 
3jhh=102H2, 3JhH=6Hz, CH2CH), 5.2-5.0 {2H, m, CH=CH2), 3.86 (IH, m, CHOH), 3.19 
(2H, m, NCH2CH=CH2), 2.76-2.66 (3H, m, NCH2CH(OH)CHHPh), 2.50 (IH, dd 
2JHH=12Hz, 3JhH=9Hz). l^c NMR (CDCI3) 138.4, 136.5, 129.3, 128.4, 1263, 116fl, 70.6, 54.0, 

25 51.9, 41.7. 

Using the above procedure, but substituting the appropriate alkenyloxide orallyl 
amine for 3-phenylprupylenei)xide or ]-amim)propylene, respectively, there may be 
prepared, for example, the following compounds: 

N-allyl-2-hydroxypropylamine, N-(3-but-l-ene)-3-phenyl-2-hydroxypropylamine, N-(3- 
30 bu t-1 -ene)-2-hyd roxypropyla mine. 
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b) To a magnetically stirred suspension of 5-iodosalisylic acid (Aldrich, 85 grams, 0.032mol), 
was added oxalyl chloride (8.6 grams, 0.064 mol) and one drop of dimethylformamide. The 
mixture was stirred until effervescence had ceased and concentrated in vacuo. The resulting 
residue was diluted with diethyl ether and added to a solution of N-aIlyI-3-phenyl-2- 

5 hydroxypropyl-amine (6.4 grams, 0.034 mol) in diethyl ether over a period of 30 minutes. 
The reaction was stirred for 1 hour, filtered, and concentrated in vaaio. the resulting residue 
was dissolved in methylene chloride and washed with IN HQ, sat sodium bicarbonate, 
dried over sodium sulfate, filtered and concentrated in vacuo to yield 1226 grams (87%) of N- 
alIyl-'N-(2-hydroxy-5-iodobenzoyl)-2-hydroxy-3-phenylpropyIamine. The material was 

10 used without further purification. 

Using the above procedure, but substituting the appropriate hydroxypropylamine for 
N-aIIyl-3-phenyl-2-hydroxypropylamine tiiere may be prepared, for example, the 

following compounds: 

N-aIlyl-N-{2-hydroxy-5-iodobenzc)yl)-2-hydroxypropylamine, 
15 N-(3-but-l-ene)-N-(2-hydroxy-5-iodt)benzoyI)'2-hydroxy-3-phenylpropylamine, 
N-(3-but-l-ene)-N-(2-hydroxy-5-iodobenz()yI)-2-hydroxypropyIamine. 

c) To a magnetically stirred solution of N-anyi-N-(2-hydroxy-5-iodobenzoyi)-2-hydroxy-3- 
phenylpropylamine (12.05 grams, 0.027 mol) in lOOmL THF was added triphenylphosphine 

20 (724 grams , 0.027 mol), and diethyl azodicarboxylate (4.7 grams, 0.027 mol). The mixture 
was heated to reflux overnight, allowed to cool to room temperature, and concentrated in 
vacuo, the resulting residue was dissoh'ed in etiiyl acetate (lOmL) and diluted witii dietiiyl 
ether. The solids that form were filtered and the motlier liquor was concentrated in vaaio. 
The yellow oil was purified by column chromatography (SiOi, using 15% diethyl ether/85% 

25 hexane to 1:1 diethyl ether/hexane as the eluting solvent gradient, Rf(product, 1:1 
Et2O/heaxane)=0.64) to yield 4.31 grams (387u) of 2-allyl-4-benzyl-8-iodo-2A4> 
tetrahydnvlH-5-ox-a-2-ben2azepin-l-one. NMR (CDCla, dTMS) 8.10 { IH, d, 4JhH=2Hz, 
C9-H), 7.69 (IH, dd, 4jhh=2Hz, 3JhH=9Hz, C7-H), 7.4-7.2 (5H, m, C6H5), 6.76 (IH, d, 
3jhh=9Hz, C6-H), 5.79 (IH, ddt, -'^jHH=17Hz, 3jhh=11Hz, 3JhH=6Hz, CH2CH=CH2). 

30 52-5.0 (2H, m, CH^CHi), 5.71 (IH, m, CHOH), 4.31 (IH, ddt, 2jHH=15Hz, ^JhH=6Hz, 
4jf^pj=lHz, NaiHCH=CH2),4.(K) (lH,ddt, 2jhh=15Hz, 3JhH=6Hz, %H=1H2, 
NCHHCH=CH2), 3.34 (IH, dd, 2jhh=16Hz, ^'^jHH=5.1H2, C3-H), 3.25 (IH, dd, 
2jj^j^=16Hz, 3jHH=4.2Hz, C3-H), 3.09 (IH, dd, 2jhh=i4H2, 3JhH=7Hz, CHHPh), 2.73 
(IH, dd, 2jhh=14Hz, 3Jhh=7Hz, CHETPh). ^^C NMR (CDCI3) 166,9, 152.7, 141.4, 139.6, 

35 1365, 132.6, 129.8, 129.1, 128.8, 127.0, 124.6, 118.4, 86.7, 84.7, 50.4, 48.9, 38.9. IR (NaCl, cm'^ 
1641, 1589, 1463, 1430, 1264, 1217, 699. 

Using the above procedure, but substituting the appropriate hydroxypropylamine for 
N-aI!yl-N-(2-hydrox>'-5-iodobenzoyl)-2-hydroxy-3-phenylpropyIamine there may be 
prepared, for example, the following compounds: 
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2-aIlyl-4-methyI-8-iodo-2.3,4,5-tetrahydro-lH-5-oxa-2-benzazepin-l-one, 
2-(3-but-l-ene)-4-benzyI-8-iodo-2^^,4^tetrahydro-lH-5-oxa-2-ben2azepin-l-one, 
2-(3-but-l-ene)-4-methyl-8-iodo-2^,4^-tetrahydro-lH-Soxa-2.ben2a2epin-l-one. 

5 d) To a magnetically stirred solution of 2-allyl-4-ben2yl-8-iodo-2A4^-tetrahydro-lH-5- 
oxa-2-ben2a2epin-l-one (0.9234 grains, 2.2mnw)l) in 4mL THF at roon» temperature under an 
atmosphere of nitrogen was added 6.0mL of a 0.5M solution of 9-bbrabicylo[33.1]nonane in 
THF (3 mmol) and the mixture stirred for 1 hour. The reaction was quenched with 6mL of a 
solution of 2 grams of sodium hydroxide and 22mL of a 1:1 mixture of ethanol and water. To 

10 the resulting solution was added 7mL of a 30% solution hydrogen peroxide in.water. After 30 
minutes the mixture was partitioned between diethyl ether and water. The organic layer 
was washed with 10% citric acid and brine, dried over sodium sulfate, concentrated in vacuo, 
and purified by column chromatography (Si02, using 15 ethyl acetate/methylene chloride 
as the eluting solvent, Rf(pnHJuct)=().22) to yield 0.74 grams (77%) of 2-(3.hydroxypropylH- 

15 benzyl-8-iodo-2A4>tetrahydro-lH-5-oxa-2-ben2azepin-l-one. IH NMR (CDCI3, dTMS) 
8.08 (IH, d, '*JhH=2Hz, C9-H), 7.71 (IH, dd, 4jhh=2Hz, 3JhH=8Hz, C7-H), 7.4-7.2 (5H, m, 
C6H5),6.78 (IH, d, -'*)hH=8Hz, C6-H), 4.64 (IH, m, ArOCH), 3.70 (2H, m, CH2OH), 3.58 
(2H, bt, 3JhH=5Hz, NCH2CH2), 3.39 (IH, dd, 2JhH=15Hz, 3JhH=8Hz, C3-H), 3.24 (IH, dd, 
2]HH=15H2, 3JhH=3Hz, C3-H), 3.1 (IH. dd, 2jHH=14Hz, 3JhH=7Hz, CHHPh), 2.76 (IH, 

20 dd, 2]hh=14Hz, 3JhH=7Hz, CHHPh), 1.68 (2H, m, CH2CH2OH). l^C NMR (CDCI3) 168.3, 
152.6, 141.6, 139.4, 136.2, 132.1, 131.9, 1292, 129.0, 128.8, 128.4, 127.0, 124.7,86.8, 85.7, 58A 
49.9, 445, 38.8, 30.3. IR (NaCi, cm"!) 3422 (b), 1636, 1463, 1436, 1217, 1064. 

Using the above pnuredure, but substituting the appropriate 5-oxa-2-benzazepin-l- 
one for 2-allyl-4-benzyl-8-iodo-2A45-tetrahydr»)-lH-5-oxa-2-benza2epin-l-one there may 

25 be prepared, for example, tlie following compounds: 

2-(3-hydroxypropyl)-4-methyl-8-iodo-2,3,4,5-letrahydro-lH-5-oxa-2-benzazepin-l-one, 

2-(4-hydroxybut-2-yl)-4-benzyl-8-iodo-2,3,45-tetrahydro-lH-5-oxa-2-benzazepin-l-one, 

2-(4-hydroxybut-2-yl)-4-melhyl-8-i»do-2,3,4,5-tetrahydro-lH-5-oxa-2-benzazepin-l-one. 

30 e) To a magnetically stirred solution of 2-(3-hydr()xypri)pyl)-4-benzyl-8-iodo-2A45- 

tetrahydro-lH-5-oxa-2-benzazepin-l-one (11.75 grams, 1.7mmol) in 5mL dimethylformamide 
at nwm temperature was added a st)lution of pyridinium dichromate (258 grants, 6.86mmol) 
in 5mL dimethylformamde. Tine reaction mixture was stirred overnight, diluted witii 75mL 
water, washed 3X75mL diethyl ether, made acidic to a pH of 2 with cone. HQ and extracted 

35 3X75mL diethyl ether. The combined organics were extracted 3X40mL IN sodium hydroxide. 
Hie aimbined aqueous layers were acidified to a pH (>f 2 with cane HCI and extracted 3X50mL 
diethyl ether. These ether layers were combined and dried over magnesium sulfate, filtered, 
and concentrated hi vacuo to yield 0.557 grams (73%) of 2-(2-carboxyethyl)^-ben2yi-8-iodo- 
2,3,45-tetrahydro-lH-5-oxa-2-benzazepin-l-one. ^H NMR (CDCI3, dTMS) 8.07 (IH, d, 
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4jhh=2Hz, C9-H), 7.69 (IH, dd, 4JhH=2H2, 3Jhh=8H2, C7-H), 7.4-7.2 (5H, m, C6H5), 6^ 
(IH, d, 3JhH=8Hz, C6-H), 4.75 (IH, m, ArOCH), 3.89 (IH, dt, 2jhh=14Hz, 3Jhh=6Hz, 
NCHHCH2CO2), 3.69 (IH, dt, 2jhh=WHz, 3JhH=6Hz, NCHHCHzCOa), 3.44 (2H, d, 
3JhH=3Hz, CH2Ph)/ 3.07 (IH, dd, 2jhh=14Hz, 3jhh=7Hz, C3-H), 2.8-2.7 (3H, m, C3-H, 
5 CH2CO2). 13c NMR (CDC13) 176.1, 167.6, 164.4, 152.8, 141.7, 1395, 136.4, 129.4, 129.1, 128.9, 
128.8, 127.0, 124.7, 86.7, 84.7, 51.4, 45.0, 38.8, 33.0. 

Using the above procedure, but substituting the appropriate 5-oxa-2-benzazepin-l- 
one for2-(3-hydroxypropyl)-4-ben2yl-8-iodo-2,3,4,5-tetrahydro-lH-5-oxa-2-benza2epin-l- 

one there may be prepared, for example, the following compounds: 
10 2-(2-carboxyethyl)-4-methyl-8-uKlo-2A45-tetrahydro-lH-5-oxa-2-benzazepin-l-one, 
2-(3-carboxy-2-propyl)-4-ben2yl-8Modo-2A45-tetrahydro-lH-5-oxa-2-benzazepin-lK>n^^ 
2-(3<arT>oxy-2-propylH-methyl-8-iodo-2A4,5-tetrahydro-lH-5-oxa-2-benzazepin-l-one. 

f) A solution of diazomethane in ether, prepared by allowing a slurry of 298 grams of N- 
15 nitroso-N-methylurea and lOmL ether to react with a solution of 20 grams of KOH in 20mL 
water, was carefully added via a pipet to solution of 2-(2-carboxyethyl)-8-iddo-2A4> 
tetrahydro-lH-5-oxa-2-benzazepin-l-cme (0.42 grams, 0.93mmol) in 20mL diethyl ether until 
yeliow color persists. The mixture was allowed to stand overnight and concentrated in vacuo. 
The resulting residue was purified by column chromatography (SI02, 1:9 ethyl 
20 acetate/hexane, Rf(product)=0.2) to yield 0275 grams (64%) of 2.(2-carboxyethyI)-8-iodo- 
2A45-tetrahydro-lH-5-oxa-2-ben2a2epin-l-one methyl ester. NMR (CDCI3, dTMS) 
8JQ6 (IH, d, 4JhH=2Hz, C9-H), 7ii8 (IH, dd, •«JhH=2Hz, 3JhH=8Hz, C7-H), 7.4-7.2 (5H, m, 
C6H5), 675 (IH. d, 3JhH=8Hz, C6-H), 4.76 (IH, m, ArOCH), 3.88 (IH. dt, 2Jhh=14Hz, 
3JhH=6Hz, NCHHCH2CO2), 3.69 (4H, m, NCHHCH2CO2CH3), 3.44 (2H, m, C3-H), 3.06 
25 (IH, dd. 2jhh=14Hz, 3JhH=7Hz, C3-H), 2.76 (1 H, dd, 2jhh=14Hz. 3JhH=7Hz, CHHPh), 
2.69 (2H, m, CHHPh, CH2CO2). ^^C isfMR (CDC13) 172.4, 167.2, 164.4, 152.6, 141.4, 139.4, 
1365. 129.6, 129.1, 121.0, USA, 127.0, 124.6, 86.6, 84.7, 51.8, 51.3, 45.1, 38.7. 33.0. 

Using the above procedure, but substituting the appropriate 5-oxa-2-ben2azepin-l- 
one for 2-(2-carboxyetliyl)-8-iodo-2,3.45-tetrahydro-lH-5-oxa-2-benzazepin-l-one there 

30 may be prepared, for example, the following rompounds: 

2-(2-carboxyethyl)-4-methyl-8-iodo-2A45-tetrahydn>-lH-5-oxa-2-benzazepin-l-one 

melhyl ester, 

2-(3-carboxy-2-prapyl)-4-benzyl-8-iodo-2.3.45-tetrahydro-lH-5-t)xa-2-benzazepin-l-one 
methyl ester, 

35 2-(3-carboxy-2-pnipyI)-4-methyl-8-ii>do-2,3.4.5-tetrahydro-lH-5-oxa-2-benzazepin-l-one 
methvl ester. 



g) To a magnetically stirred solution of 4-iodophenol (15 grams, 0.068mol) in lOOmL THF was 
sequentially added triphenylphosphine (19i;7 grams. 0.075mol). diethyl azodicarboxylate 
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(13.06 grams, 0.073mol), and 2-azidoethanol (5.93 grams, 0.068mol). The mixture was stirred 
overnight, concentrated in vacuo, diluted with 90mL ethyl acetate and diluted with hexane 
(400inL), and the resulting stilids filtered away. The filtrate was concentrated in vacuo, 
diluted with diethyl ether, and extracted with IN NaOH and water. Pentane was added to 
5 induce precipitation of a wiiite solid that was again filtered away. The filtrate was 

concentrated in vaato, and dissolved in methanol (60mL). Triethylamine (27 grams, 0.267mol) 
and propanedithiol "(23 grams, 0.215mol) were added and the mixture stirred at room 
temperature overnight. The solution was diluted with llX)mL water and partitioned between 
methylene chloride and IN NaOH. The organic layer was extracted with 2X200mL IN HCI 
10 and the aqueous layer washed with ItWmL methylene chloride, made basic wi* 2N NaOH 
and extracted 3X75mL methylene chloride. TTie combined organics were dried over sodium 
carbonate, filtered and concentrated in vacuo to yield 12.97 grams of 2-(4-iodophenoxy)ethyl 
amine (72%). NMR (CDCI3, dTMS) 7.56 (2H, d, 3JhH= 9Hz, Ar-H), 6.63 (2H, d, 3JhH= 
9H2, Ar-H), 4.03 (2H, t, 3]HH=5Hz, CH2N3), 3.57 (2H, t, 3JhH=5Hz, OCH2). ^^C NMR 
15 (CDCI3) 158.0, 138.2, 116.9, 83.4, 66.9, 49.9. IR (NaCl, cm'^) 2930, 2107 (s), 1589, 1483, 1284, 
1237,1058,819. 

h) 2-(4-lodophenoxy)elhy!amine (10 grams, 0.()3«mol) dissolved in THF (50mL) was allowed 
to react with di-f-butyl dicarbonate (9.13 grams, (UMlmo!) at room temperature for 1 hour. 

20 The reaction mixture was ct)ncentrated in vacuti to yield 17.7 grams (99%) of N-Boc-2-(4- 
iodophenoxy)ethylamine. 

i) A slurry of 2-(2-carb()xyethyl)-4-benzyl-8-iodo-2,3,4,5-tetrahydro-lH-5-oxa-2- 
benzazepln-lH)ne methyl ester (0.155 grams, 0334mm()l), N-Doc-2-(4- 

25 iodophenoxy)ethylamine (0.246 grams, 0.664mmol), degassed triethylamine (2mL). 

bis(triphenylphosphine)palladium dichloride (Umgs, 10 mol %), and coprous iodide (6mgs, 
20 mol %) was heated to reflux overnight. The reactij)n was concentrated in vaato, triturating 
the resulting residue with diethyl ether (3t)mL). The ethereal solution was concentrated in 
vacuo and the residue purified by column chromatography (Si02, using 1:1 ethyl 

30 acetate/hexane l«) ethyl acetate as the eluting solvent gradient, Rf(product)=0.08) to yield 
19.1mgs (]()7o) of 2-(2-carb()xyethyl)-4-benzyi-«-(4-(2-N-Boc-amino)ethoxyphenyl)-2,3,4> 
tetrahydro-lH-5-oxa-2-benzazepin-l-one methyl ester. IH NMR (CDCIa, dTMS) 7.94 (IH, d, 
4jhh=2Hz, C9-H), 7.59 (IH, dd, 4jhH=2Hz, 3JhH=8Hz, C7-H), 752 (2H, d, 3JHH=9Hz, C8- 
0-Ar-H), 7.40-725 (5H, m. C6H5), 7.05 (IH, d, 3jhh=8Hz, C6-H), 6.96 (2H, d, 3JhH=9Hz, 

35 C8-/n-Ar-H), 5.03 (1 H, bs, NH), 4.76 (IH, m, OCH), 4.06 (2H, t. ^^JhH=5Hz, OCH2CH2N), 
3.92 (IH, dt, 2JhH=14Hz, 3JhH=7Hz, NCHHCH2CO2), 3-73 (IH, dt, 2jhh=14Hz, 
3JHH=7Hz, NCHHCH2C02),3.67 (3H, s, CH3), 356 (2H, bq, ^JhH=6Hz, CH2NH), 3.51 
(IH, dd, 2jhh=16Hz, 3jhh=8H2, C3-H), 3.43 (IH, dd, 2jhh=16Hz, 3]HH=5Hz, C3-H), 3.12 
(IH, dd, 2jhh=14H2, '^JhH=7Hz, CHHPh), 2.78 (IH, dd, 2jHH=14Hz, 3JhH=7Hz, 
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CHHPh), 272 (2H, m, CH2CO2), 1.48 (9^ s. But), ^^C NMR (CDCI3) 172.6, 168.9, 136.8, 
1365, 130^, 129.1, 128.8, 128.7, 1283. 126.9, 123.0, 114.8,84.6, 60.4,51.8,51.5,45.0,38.8,332, 
28.3. 

Using the above procedure, but substituting the appropriate S-oxa-l-benzazepin-l- 
5 one for 2-(2-carboxyethyl)-8-iodo-2,3,4>tetrahyciro-lH-5-oxa-2''benzazepin-lK)ne there 
may be prepared, for example, the following compounds: 

2-(2-carboxyethyl)-4-methyI-8-(4-(2-N-Boc-amino)ethoxyphenyI)-2,3,4,5-tetrahydro-lH- 
5-oxa-2-benza2epin-l-one methyl ester, 

2-{3-carboxy-2-propyl)-4-benzyJ-8-{4.(2-N-Boc-amino)ethoxyphenyi)-2,3,4,5-tetrahydro- 

10 lH-5-oxa-2-benzazepin-l-one melhyJ ester, 

2-{3-carboxy.2-propylH-methyl-8-(4-(2-N-Boc-amino)ethoxyphenyl)-2,3,4,5-tetrahydro- 

lH-'5-oxaL-2-benza2epin-l-one methyl ester, 

2-{2-carboxyethyl)-4-benzyI-8-[4-{4-N-Boc-piperazine)phenyl]-2,3,4,5-tetrahydro-lH-5- 

oxa-2-ben2a2epin-l-one methyl ester, 
15 2-(2-carboxyethyl)-4-methyl-8-[4-{4-N-Boc-piperazine)phenyl]-2,3,4,5-tetrahydro-lH-5- 

oxa-2-ben2azepin-l-t)ne methyl ester, 

2-(3-carboxy-2-propyl)-4-benzyl-8-[4-(4-N-Boc-piperazine)phenyl]-2,3,4,5-tetrahydro-lH- 
5-oxa-2-benzazepin-l-one methyl ester, 

2-(3-carboxy-2-propyl)-4-methyI-8-[4-(4-N-Boc-piperazine)phenyl]-2,3A5-tetrahydro-lH- 

20 5-oxa-2-ben2azepin-l-one methyl ester, 

2-(2-carboxyethyl)-4-benzyI-8-[4-(4-N-Boc-aminomethyl)phenyI]-23/4,5-tetrahydro-lH-5- 

oxa-2-benzazepin-l-one methyl ester, 

2-{2-carboxyethyO-4-methyl-8-[4-C4-N-Boc-aminomethyI)phenyI]-2,3,4,5-tetrahydro-lH- 

5-oxa-2-benzazepin-l-one methyl ester, 
25 2-(3-carboxy-2-propyI)-4-ben2yl-H-[4-(4-N-Bt)C-aminomethyI)phenyl]-2A4,5-tetrahydro- 

lH-5-oxa-2-benzazepin-l-<)ne methyl ester, 

2-(3-carboxy-2-propyl)-4-methyl-8-[4-{4-N-Boc-aminomethyI)phenyl]-2A4,5-tetrahydro- 
lH-5-oxa-2-benza2epin-l-()ne methyl ester. 

30 j) To a solution of 2-(2-carboxyethyI)-4-benzyI-8-(4-(2-N-Boc-amino)ethoxyphenyI)-2,3,4,5- 
tetrahydro-lH-5-oxa-2-benzazepin-l-one methyl ester (19.1mgs, 0.03mmol) in 05mL 
acetonitrile and 05mL water was added a concentrated solution of HCI in ethyl acetate 
(ImL) and the reaction allowed to stand for 15 minutes, ctmcentrated in vacuo, dissolved in 
methanol (ImLO and allowed to react with 2N NaOH (ImL). The reaction was quenched 

35 with acetic acid (()5mL) and concentrated in vacuo, dissolved in a minimum of water and 

purified by high-pressure column chromatography (HPLC, 1 /2" reverse-phase C-18 column, 
1:4 acetonitrile{0.1%TFA)/water {0.1%TFA) to 3:2 acetonitrile(0.1%TFA)/water {0.1%TFA) 
as the eluting solvent gradient) to yield 42mgs (30%) of 2-{2-carboxyethyl)-8-(4-(2- 
aminoelhoxy)phenyI)-2,3,4,5-tetrahydro-lH-5-oxa-2-benzazepin-l-one. NMR (CD3OD) 
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7^0 (IH, d, 4JhH=2Hz, C9-H), 7.67 (IH, dd. 4j^^=2H2, ^jj^j^^gHz, C7-H), 7.58 (2H, d. 
3jhh=9Hz, C8-o-Ar-H), 7.40-735 (5H, m, CfiHs), 7.10 (2H, d, 3jp^j.j=9H2, C8-m-Ar-H), 7.03 
(IH, d, 3JhH=«Hz, C6-H), 428 (2H, 3JHH=4Hz, OCH2CH2), 3.81 (2H, m, 
NCH2CH2CO2), 3.61 (IH, dd. 2jpj,_,=i4H2, 3jj^h=1Hz, C3-H). 3.44 (IH, dd, 2jhH=14Hz, 
5 3jj^„=4Hz, C3-H), 3.41 (2H, ^Ihh^SHz, CHzPh), 2.87 (2H, t, ^JhH=7Hz, CH2NH2), 250 
{2H, t,3jHH=7Hz, CH2CO2). HRMS (FAB, MH+) m/z= 461.2109 (caid for C27H29N2O5: 
461.2076). 



10 Using the above procedure, but substituting tlie appropriate 5-oxa-2-benzazepin-l- 

one for 2-(2-carboxyethyI)-4-benzyI-8-(4-(2-N-Boc-amino)ethoxyphenyl)-2,3,4,5- 
tetrahydro-lH-5-oxa-2-benzazepin-l-one methyl ester there may be prepared, for example, 
the following compounds: 

2-(2-carboxyethyIH-methyl-8-(4-(2-amino)ethoxyphenyI)-2,3,4,5-tetrahydro-lH-5-oxa-2- 

15 benzazepin-1 -one, 

2-(3-carboxy-2-propyl)-4-benzyl-8-(4-(2-amino)ethoxyphenyl)-2,3,4,5-tetraliydro-lH-5- 

oxa-2-benzazepin-l-one, 

2-(3-carboxy-2-propyI)-4-melhyl-8-(4-(2-amino)ethoxyphenyl)-2,3,4,5-tetrahydro-lH-5- 

oxa-2-benzazepin-l -one, 
20 2-(2-carboxyethyl)-4-benzyl-8-[4-(l-piperazine)phenyl]-2,3,4,5-tetrahydro-lH-5-oxa-2- 

benzazepin-l-i)ne, 

2-(2-carboxyethyl)-4-methyl-8-[4-(l-piperazine)pheny!]-2,3,4,5-tetrahydro-lH-5-oxa-2- 
benzazepin-l-one, 

2-(3-carboxy-2-propyI)-4-benzyl-8-[4-(l-piperazine)phenyl]-2,3,4,5-tetrahydro-lH-5-oxa- 

25 2-benzazepi n-1 -one, 

2-(3-carb()xy-2-propyIH-methyl-8-l4-(l-piperazine)phenyl]-2,3,4,5-tetrahydro-lH-5-oxa- 

2-ben2azepin-l-one, 

2-(2-carboxyethyI)-4-benzyl-8-[4-(4-aminomethyl)phenyI]-2,3,4,5-tetrahydro-lH-5-oxa-2- 
benzazepin-l-one, 

30 2-(2-carboxyethyl)-4-methyl-8-[4-(4-aminomelhyI)phenyI]-2,3,4,5-tetrahydro-lH-5-oxa-2- 
benzazepin-l-one, 

2-{3-carboxy-2-propyl)-4-benzyl-8-[4-(4-aminomethyl)pheny!]-2,3,4,5-tetrahydro-lH-5- 

* oxa-2-benzazepin-l-one, 

2-(3-carboxy-2-propyl)-4-melhyl-8-[4-(4-aminomethyJ)phenyl]-2,3,4,5-tetrahydro-lH-5- 

35 oxa-2-benzazepin-l-one. 
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CHgCOij- NH2+ 




CQzH 



5 j.MetbyW2-earb<Kcyethvl)-7-(4-amidmo)benzamido-3,4-di^^^^ 

benzodiazepine-2,5-dione acetate 

a) A solution of N-methylisatoic anhydride (64.0 g, 0325 mol) and b-alanine ethyl ester 
hydrochloride (50.0 g, 0.325 mol) in N,N-dimethylformamide (325 mL) was treated with 

10 HN-dimethylaminopyridine (2.0 g), the resulting mixture aioled to O^C Oce-bath), and 
triethylamine (46.0 mL, 0325 mol) was added in one batch. Vigorous CO2 evolution was 
noted. The mixture was stirred for 18 h at room temperature, then diluted with 400 mL ethyl 
acetate. The solution was washed exhaustively with water and brine to remove the N^- 
dimethylformamide, then dried over MgS04, filtered and concentrated in vacuo. Hie residue 

15 was adsorbed on silica gel. and elution with a gradient of hexane to 1:1 ethyl acetate-hexane 
yielded 80 g (98%) of an oil. NMR (CDCI3, dlMS) 728 (3H, m), 6.75 (IH, s, NHCH3), 6.62 
(IH, d, J=9Hz, ArH), 655(1H, t, J=9Hz, ArH), 4.U (q, J=9Hz, 2H, CH2O), 3-63 (q, ]=6Hz, 
NCH2CH2), 2.83 (s, 3H, NCH3), 259(2H. t, J=6Hz, CHiCOzEt), 124 (3H, t, J=9Hz, 
CH2CH3); "C NMR(CDa3, dTMS) 172M, 169.89, 150.71, 132.96, 127.42, 115.01, 114.60, 

20 111.16, 60.87, 35.11, 34.19, 2974, 1428. 

b) A solution of N-(N-methyl-2-aminoben2oyl)-b-alanine ethyl ester (80.0 g, 0319 mol) in 
CH2a2 (4(K) mL) and H2O (2(K) mL) was aioled to O'C (ice bath) and treated rapidly 
dropwise with bromc«cetylbmmide (42 mL, 0.478 mol). After the addition was complete, the 

25 phases were separated, and the aqueous phase was washed twice with CH2a2, and the 
combined organic phases were dried {MgS04). filtered and a)ncentrated in vacuo to yield 105 
g (89%) of an oil. This material was dissolved in N,N-dimethylformamide (200 mL), and 
with rapid stirring, was treated in one portion wiU. CS2CO3 (93.0 g, 0283 mol). The mixture 
was stirred for 1/2 h at room temperature, then diluted with ethyl acetate and washed 

30 exhaustively with brine and water to remove N,N-dimethyIformamide. The solution was 
then dried (MRSO4). filtered and concentrated in vacuo. The residue was dissolved in 
minimal ethyl acetate and diluted with hexane until cloudy. A small amount of ethyl 
acetate was then added, and the mixture stored at -20°C The crystals that had formed were 

294 



« 



wo 93/08174 PCr/US92/08788 
collected and washed with hexane, then dried in vacuo to yield 43 g (52%) of colorless 
crystals, mp. 119-12PC. NMR(CDCl3/ dTMS) 7.83 (IH, dd, J=15, 8Hz, ArH), 751 (IH, td, 
J=1S, 6Hz, ArH), 728 (IH, t, ]^6Hz, ArH), 7.18 (IH, d, J^^Hz, ArH), 4.13(2H, q, J=9H2, 
CH2O), 4.03 (IH, B part, ABq, J=15H2, CH2CO), 3.92 (2H, t, J=6Hz, NCH2), 3.84 (IH, A part, 
5 ABq, J=15H2, CH2CO), 337 (s, 3H, NCH3)/ 2.71 (2H, m, complex, CH2C02Et), 124 (3H, t, 
J=6Hz, CH2CH3), 171.43, 169.16, 167.26, 141.08, 13225, 130.92, 128.74, 125.75, 121.07, 60.89, 
5231, 45.18, 35.03, 32.97, 14.29; MS(FAB) m/z 291(MH+). 



c) Fuming nitric arid (200 mL) was cooled to 0*C and treated portionwise with l-methyl-4-(2- 
10 carboxyethyl)-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione ethyl ester (43.0 g, 0.148 mol), 
and the resulting dark yellow mixture was stirred for 24 h at room temperature. The solution 
was then poured over ice onto solid NaHC03 and extracted exhaustively with ethyl acetate. 
The combined organic layers were dried (MgS04), filtered and concentrated in vacuo to yield 
36 g (73% ) af an orange oil; NMR(CEX:i3, dTMS) 8.70 (iH, d, J=3H2, ArH), 834 (IH, dd, 
15 J=3, 9Hz, ArH), 738 (1 H, d, J=9Hz, ArH), 4.14 (2H, q, J=6Hz, CH2O), 4.04 (2H, d, J=6Hz, 

CH2CO), 3.93 (2H, t J=6Hz, NCH2), 3.44 {3H, s, NCH3), 2.74 (2H, m, complex, CH2C02Et), 
126 (3H, t, J=6Hz, CH2CH3); ^^'^C NMR(CDCl3) dl9451, 191.54, 188.52, 168.96, 167.69, 152.58, 
15031, 150.05, 145.12, 8422, 7521, 68.61, 58.39, 55.97, 37.44; MS(FAB) m/z 336.1(MH+). 
Using the same above method, but substituting the appropriate l-alkyl-4-(2- 
20 carboxyethyl)-3,4-dihydrt)-lf/-l,4-benzodiazepine-2,5-dione ethyl ester for l-methyl-4-(2- 
carboxyethyl)-3,4-dihydro-lH'l,4-benzodiazepine*2,5-dione ethyl ester there may be 
prepared, for example, the following compounds: 

l-ethyl-4-(2-carboxyethyl)-7-nitro-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl 
ester, 

25 l-isopropyl-4-(2-carboxyethyl)-7-nilro-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione ethyl 
ester, 

l-jsobylyl-4-(2-carboxyethyl)-7-nitro-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl 
ester, 

l-cyclohexy!-4-(2-carboxyethyl)-7-nilri>-3,4-dihydro-lH-l,4-benzodia2epine-23-dione 
30 ethyl ester. 



d) A solution of ,l-methyl-4-(2-carboxyethyl)-7-nitro-3,4-dihydro-lH-l,4-benzodiazepine- 
2,5-dione ethyl ester (36.0 g, .107 mt)l) in ethyl acetate (2(H) mL) and absolute ethanol (150 
mL) was hydrogenated over Pd on carbon (4 g) at 40 PSI for 24 h. The black suspension was 
35 then filtered and concentrated in vacuo to give 323 g (100%) of a colorless foam. This foam 
was dissolved in CH2Ci2, aK>led to 0**C (ice bath) and treated with NEt3 (175 mL, 0.126 mol) 
followed by 4-cyanobenzoyl chloride (20.86 g, 0.126 mol), and the resulting mixture was 
stirred for 24 h at nx>m temperature. The mixture was then washed with water and brine, 
dried over MgS04, filtered and concentrated in vacuo to yield a light brown solid. 
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RecystallfeaHon of the solid from CHzQz/hexanes yielded 33 g (76%) of a white granular 
solid: n,p. 158-160»O 1H Nl^CCDCIa, d™S) 8.76 (IH, s, NH), 8.00 (IH, dd, J=3, 9Hz, ArH), 
772 (IH, d, J=9Hz, ArH), 758 (IH, d, HHz^ ArH), 7.47 (IH, d, J^Hz, ArH), 6.94 (IH, d, 
J=9Hz, ArH), 3.83 (2H, q, J=6Hz, OCH2CH3), 377 (IH, B part, ABq, J=i5Hz, CH2CO), 337 
(IH, A part, ABq, J=15H2, CH2CO), 3.53 (2H, t, j=6H2, NCH2), 3.09 (3H, s, NCH3), 2M (2H, 

m,complex,CH2CO2Et),0.95{3H,t,/=6Hz,OCH2CH3);13CNMR(CDCl3)dl71.04 16837 ' 
166.90, 164.31, 13824, 13734, 13531, 132.47, 128.60, 128.05, 124.64, 121 J5, 117J3, 11531, 60.94 
52.09, 45.01, 34.92, 3Z60, 14.13; MS(FAB) in/z 435(MH+). 

Usirig the same above procedure, but substituting the appropriate cyano acid chloride 
10 oramino protected amino add chloride ft.r 4-cyanobenzoyi chloride there may be prepared, 
for example, the following compounds: 

l-methyi-4^-carboxyethyI>7^3-cyano)ben2iamido-3,4-dihydro-l/f-l,4-ben2odiazepine- 
2,5-dione ethyl ester, 

l-methyl-4-(2-carboxyethyl)-7.(4<yano)butanamido-3,4^ihydro-lH-l,4-benzodiazepine- 

15 l^dione ethyl ester, 

l-methyM-(2<arboxyethyI)-7-(5-cyano)pentamido-3,4Hlihydro-lH.l,4-b^^^^ 

2,5-dione etliyi ester, 

l-methyI-4-(2-carboxyethyi)-7-4-(N-Boc)^minobutanamido-3,4^ihydro.lH.l,4- 
benzodiazepine-23-dione ethyl ester, 

20 l-"ethyI.4-(2-carboxyethyI)-7-5-(N-Bc,c)-aminopentamid«-3.4-dihydro-lH.14. 

benzodiazepine-23-dioneethyi ester. Furd^ermore, using thesame procedure butsubstiU^^^ 
fl^e appropriate l-alkyM-(2<arbc,xyethyl)-7-n.tro-3,4-dihydrc,-lH-l,4-benzodiazepine- 
23^.one ethyl ester for l-methyI-4-(2-carboxyethyI)-7-nitro-3,4-dihydro-lH-l 4- 
benzodiazepine2.5<ii„ne ethyl ester there may be prepared, fur example, the following 

25 compounds: ^ 

l-ethyl-4-(2-carb«xyethyl).(4-cyan„,benzamido-3,4-dihydr„-lH-l,4-^^^^^^ 
dione ethyl ester. 



30 



l-isopropyl-4-(2-carboxyethyl)K4-cyano)benzamid„.3,4Hiihydro-lH-l,4^ 

2>dione ethyl ester, 

l-isobytyl-4-(2<arboxyethy.)K4<yan„)benzamido-3,4-dih^ 

2>dione ethyl ester, 

2>dione etiiyl ester. 



35 e) A «,IuHon of l-eU.yl-4-(2-carboxyethyl)-7-(4-cyano)benzamido-3,4-dihydro-lH-l 4- 
benzod.azepine.23-dioneethyl ester (UU,g,0.0B.o,)inNEt3 (50 mL) and p^^^^^^^ 
wassaturatedwithH2S,th«.heatedat70-Cfor24h. The ...vents were removed in vacuo 
and tl^ere^due^mainingwas suspended in CH2a2(2(K,mL)and treated With .^^^^^^^ 
ao mL). The resulting solution was heated at reflux for 24 h. The volatiles were then 
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dione ethyl ester for l-methyl4-{2<arboxyethyl)-7K4-amidino)ben2amido-3,4-dihydro- 
lH-M-ben2odia2epine-23-dione ethyl ester, there may be prepared, for example, the 
following compounds: 

l-methyI-4-(2-<arboxyethyI)-7-(3-amidino)benzamido-3,4-dihydro-lH-l,4- 

5 ben2odiazepine-2,5-dione acetate, 

l-methyl-4-(2-carboxyethyI)-7-(4-amidino)butanamido-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-drane acetate, 

l-methyM-(2-carboxyethyI)-7-(5-amidino)pentamido-3,4-dihydro-lH-l,4- 

benzodiazepin&-2,5-dione acetate, 
10 l^thyl-4-(2<arboxyethylH4-amidino)benzamido-3,4-dihydro-lH-l,4.benzodia 

2,5-dione acetate, 

l-isopropyl-4-(2-carboxyethyl)-(4-amidino)benzamido-3,4-dihydro-lH-l,4- 
benzodiazepme-2,5-di()ne acetate, 

l-isobytyl-4-(2<arboxyethyl)-{4-amidino)ben2amido-3,4-dihydro-lH-l,4-benzodiazepine- 

15 2,5-dione acetate, 

l-cyclohexyl-4-(2-carboxyethyl)-(4-amidina)ben2amido-3,4-dihydro-lH-l,4- 

benzodia2eprne-2,5-dione acetate. 



Example 26 



20 




CO2H 



l^mefhifl'4'(2-carboxijethifl)'7'(4-amiiW^ 

l^dionc triflitoroacetate. 

25 

a) To a stirred solution of 643 mg (2.11 mmol) of l-methyl-4-(2-carboxyethyl)-7-ainino-3,4-' 
dihydro-lH-l,4-benzodia2epine-2>dione ethyl ester (prepared from l-niethyl-4-(2- 
carboxyethyl)-7-n[tro-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione ethyl ester as a 
colorless foam as described in part (d) of example 26) in 60 mL of 0.1 N sulfuric add at 0 *C 
30 was added a solution of 153 (2.21 mmol) of sodium nitrite in 5 ml of water. After 10 min., a 
solution of 49.0 g (211 mmol) of copper (II) nitrate hemipentahydrate in 90 mL of water was 
added followed by 287 mg (2.1K) mmol) of copper (1 1) oxide. The mixture was warmed to 
ambient temperature and extracted with three portions of methylene chloride. The combined 
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extracts were washed with water, brine, dried over anhydrous magnesium sulfate, and 
concentrated in vacuo. Chromatography (silica gel 60, gradient elution from 1:2 ethyl 
acetate/hexane to ethyl acetate, Rf = iU in 2:1 ethyl acetate/hexane on silica) gave 353 mg 
(55%) of l-methyM-(2-carboxyethyl)-7-hydr()xy-3,4-dihydro-lH-l,4-benzodiazepine-2,5- 
5 dione ethyl ester as a colorless stable foam. ^ H NMR (300 MHz, CDCI3) d 8.60 (IH, bs, Ar- 
OH), 732 (IH, bs, Ar-H), 7.1-7.0 (2H, m, Ar-H), 4.12 (2H, q, J=73 Hz, OCH2CH3), 4.07 (IH, 
d, J=14.7 Hz, NCHHCON), 3.90 (2H, m, NCH2CH2), 3.86 (IH, d, J=14.7 Hz, NCHHCON), 
3.33 (3H, s, NCH3), 2.70 (2H, m, NCH2CH2), 1^^ (3H, t, J=73 Hz, OCH2CH3)); Exact mass 
(FAB, M+H+) calcd for C15H19 N2O5: 307.1294; Found: 307.1289. 
10 Using the above procedure, but substituting the appropriate l-aIkylr4-(2- 

carboxyethyl)-7-nitro-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione ethyl ester for 1- 
methyl-4-(2-carboxyethyl)-7-nitr()-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl 
ester, there can be prepared, for example, the fi)lli)wing compounds: 

l-ethyl-4-(2-carboxyethyl)-7-hydri)xy-3,4-dlhydro-lH-l,4-benzodiazepine-23-dione ethyl 
15 ester, 

l-isopropyl-4-(2-carboxyethyl)-7-hydri)xy-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione 
ethyl ester, 

l-isobytyl-4-(2-carboxyelhyl)-7-hydroxy-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione 
ethyl ester, 

20 l-cyclohexyl-4-(2-carb()xyethyI)-7-hydri)xy-3,4-dihydrt)-lH-l,4-benzodiazepine-2>dione 
ethyl ester. 

b) To a stirred SDlution of 121 mg {l).395 mmol) i)f l-methyM-(2-carboxyethyl)-7-hydroxy- 
3,4-dihydro-lH-l,4-ben2t)diazepine-2,5-di()ne ethyl ester and 93.0 mg (0.474 mmol) of a- 

25 bromo-p-tolylnitrile in 2 ml of dry dimethylformamide was added 60.0 mg (0.434 mmol) of 
potassium carbonate. The mixture was stirred overnight at ambient temperature then 
partitioned between ethyl acetate and water. The organic phase was separated and washed 
with water, brine, dried over anhydrous magnesium sulfate, and concentrated in vacuo. 
Chromatography (silica gel 60, gradient elution from 2:1 ethyl acetate/hexane to ethyl 

30 acetate, Rf = 035 in 2:1 ethyl acetate/hexane on silica) gave 125 mg (75%) of l-methyl-4-(2- 
carboxyethyl)-7-(4-cyanobenzyioxy)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl 
ester as a colorless foam. NMR (3tK) MHz, CDCI3) d 7.68 (2H, d, J=8ii Hz, NC-Ar-H2)/ 
734 (2H, d, J=8.8 Hz, NC-Ar-H2), 

752 (IH, bs, OAr-H), 7.13 (2H, bs, O-Ar-H), 5.16 (2H, ABq, J=:12,7 Hz, ArCH20), 
35 4.13 (2H, q, J=73 Hz, OCH2CH3), 4.03 (1 H, d. J=14.7 Hz, NCHHCON), 3.92 (2H, m, 
NCH2CH2), 3.84 (IH, d, J=14.7 Hz, NCHHCON), 334 (3H, s, NCH3), 2.70 (2H, m, 
NCH2CH2), 1.24 (3H, t, J=73 Hz, OCH2CH3); Exact mass (FAB, M+H+) calcd for C23H24 
N3O5: 422,1716; Found: 422.1744. 
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Using the abo\'e procedure, but substituting the appropriate l-alkyl-4-(2- 
carboxyethyI)-7-hydroxy-3,4^ihydro.lH-l,4-benzodiazepine-2^ione ethyl ester for 1- 
.nethyM-(2<arboxyethyl)-7-hydroxy-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dioneethy^ 

ester there may be prepared, for example, tlie following compounds: 
5 l^thyl-4-(2<arboxyethyl)-7-(4<yanobenzyl)oxy-3,4-dihydro-lH-l,4-^^^^^ 

dione ethyl ester, 

l-isopropyl-4-(2-carboxyethyl)-7-(4-cyanobenzyl)oxy-3,4Kiihydro-lH-l,4-benzodiazepxne- 
2^dione ethyl ester, 

l-isobytyI-4-(2-carboxyethyl)-7-(4<yanobenzyl)oxy-3,4-dihydro-lH-^^^^^^ 

10 2,5-dione ethyl ester, 

l<yclohexyM-(2-carboxyethyl)-7-{4<yanobenzyI)^^^^ 

benzodia2epine-23-dione ethyl ester, 

l-ethyM-(2-carboxyethyI)-7.(3.cy^ 

dione ethyl ester, 

15 14sopropyl-4-(2-carboxyethyl)-7-(3<yanobenzyl)oxy-3,4-dihydro-lH-l,4-benzod.azepm^ 

2,5-dione ethyl ester, 

l-isobytyl-4-(2<arboxyethyl)-7-(3-cyanobenzyl)oxy-3,4-dihydro-lH-M-benzodiaze^ 
2,5-dione ethyl ester, 

l-cyclohexyI-4-(2-carbox>'ethyl)-7-(3-cyanobenzyl)oxy-3,4-dihydro-lH-l,4- 

20 benzodiazepine-2,5-dione ethyl ester, 

l-ethyl-4-{2<arboxyethyl)-7-(4-cyanobufyl)oxy-3,4-dihydro-lH.l,4-benzodiazepine-2,5- 

dione ethyl ester, 

l-isopropyI-4-(2<arboxyethyl)-7-(4-cyanobutyl)oxy-3,4-dihydro*lH-l,4-benz^^ 
2,5-dione ethyl ester, 

25 l-isobytyM-(2-carb«xyethyI)-7-(4<yan..butyl)oxy.3,4-dihydro-lH-l,4-benzodiazepine- 
2,5-dione ethvl ester, 

l-a'ck,hexyM-{2-carboxyethyl)-7-(4-cyanobutyl)t,xy-3,4-dihydro-lH.l,4-benzodiazepine- 
2>dione ethyl ester. 

30 c) Hydrogen sulfide gas was bubbled into a solution of 83.6 mg (0.198 mmol) of l-methyI-4-(2- 
carboxyethyl)-7-(4-cyanobenzylox7)-3,4-dihydro-lH-l,4-benzodiazepine-2>dione ethyl 

ester in 3 mLof 1:1 pyridine/triethylamine for 15 min and the mixture was warmed in a SCC 
oil bath for 4 h. After e\'aporation of the solvent, the residue was taken up in 6 mL of 5:1 
methylene chloride/methyl i.«Jide and u-armed at 50 "C for 1 h. The solution was again 
35 concentrated and the residue redissolved in 3 mL of methanol containing 05 g of ammonium 
acetate. The mixture was heated at 50 "C for 12 h, concentrated to a volume of 1 mL, and 
purified by reverse phase HPLC (Rainin Microsorb 1/2" C-18). The product was eluted with a 
solvent gradient of 0:100 acetonitrile (0.1% trifluoroacetic acid) /water (0.1% trifluoroacetic 
acid), time 0 to 10 min, to 5050 acetonitrile (0.1% trifluoroacetic add)/water (0.1% 

3U) 
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Irifluoroacetic acid), time 10 to 40 min, fluw=12 ml/min, Rt=35^ min, uv detection at 254 nM. 
Concentration of tiie clean fractions gave 70.0 mg (65%) of l.methyi-4-(2-carboxyethyl)-7-{4- 
amidinobenzyloxy)-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione ethyl ester 
trifluoroacetate as a colorless amorphous Si)lid. NMR (300 MHz, 1:1 D20/d6-acetone) d 
5 7^5 (2H, d, J=75 Hz, HNC-Ar.H2), 7.68 (2H, d, ]=73 Hz, HNC-Ar-H2), 7.40-7^ (3H, O- 
Ar-H3), 524 (2H, s, ArCH20), 4.07 (IH, d, J=15.1 Hz, NCHHCON), 4.04 (IH, m, 
NCHHCH2), 4.02 (2H, q, J=73 Hz, OCH2CH3), 3.82 (IH, d, J=15.1 Hz, NOiHCON), 3.71 
(IH, ddd, 1=14.2, 5.9, 5.9 Hz, NCHHCH2), 3.29 {3H, s, NCH3), 2.65 (2H, m, NCH2CH2), 1.11 
(3H, t, 1=73 Hz, OCH2CH3); Exact mass (FAB, M+H+) calcd for C23H27 N4O5: 439.1981; 

10 Found: 439.1977. 

Using the above procedure, but substituting the appropriate l-alkyl-4-(2- 
carboxyethyl)-7-(cyanobenzyl/alkyl)oxy-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione 
ethyl ester for l-methy!-4-(2-cnrboxyethyl)-7-(4-cyanobenzyl)oxy-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester there may be prepared, for example, the following 

15 oompi^unds: 

l-ethyM-(2-carboxyethyl)-7-(4-amidinobenzyl)oxy-3,4-dihydro-lH-l,4-benzodiazepine- 
2,5-dione ethyl ester, 

l-isopropyl-4-(2-carboxyethyl)-7-(4-amidinobenzyi)oxy-3,4-dihydro-lH-l,4- 

benzodiazepine'2,5-dione ethyl ester, 
20 l.isobytyl-4-(2<arboxyethyl)-7-(4-amldinobenzyl)oxy-3,4-dihydro-lH-l,4- 

benzodia2epine-2,5-dione ethyl ester, 

l-cyclohexyI-4-(2-carboxyethyl)-7-(4-amidinobenzyl)oxy-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester, 

l-ethyl-4-(2-carboxyethyI)-7-(3-amidinobenzyl)oxy-3,4-dihydro-lH-l,4-benzodiazepine- 

25 2,5-dione ethyl ester, 

l-isopropyI-4-(2-carboxyethyI)-7-(3-amidinobenzyl)i)xy-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 

l-isobytyl-4-(2-carboxyethyl)-7-(3-nmidinobenzyl)oxy-3,4-dihydro-lH-l,4- 

benzodiazepine2,5-dione ethyl ester, 
30 l.cycIohexyl-4-{2-carboxyethyl)-7-{3-amidini)benzyl)oxy-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 

l-ethyl-4-(2-carboxyethyl)-7-(4-amidinobutyl)oxy-3,4-dihydro-lH-l,4-benzodiazepine- 
23-d ione ethyl ester, 

l-isopropyI-4-(2-carboxyethyl)-7-(4-amidinobutyl)oxy-3,4-dihydro-lH-l,4- 

35 benzodiazepine-2,5-dione ethyl ester, 

l-isobytyl-4-(2-carboxyethyl)-7-(4-amidinobutyl)oxy-3,4-dihydro-lH-l,4-benzodiazepine- 

2,5-dione ethyl ester, 

l-cycJohexyl-4-(2-carboxyethyl)-7-(4-amidlnobulyl)oxy-3,4-dihydro-lH-l,4- 
benzodiazepine-23-dione ethyl ester. 

301 



PCr/US92/08788 

WO 93/08174 

d) To a stirred, 0 solutiorv of 373 mg (0.0690 mmol) of l-methyl-4-(2-carboxyethyI).7K4- 
amidinoben2yJoxyh3,4^ihydro-lH-l,4-benzodlazepine-2^dione ethyl ester 
trIHuoroacetate in 1 mL of tetrahydrofuran was added 0.28 mL of 1 N aqueous sodium 

5 hydroxide and the mixture warmed to ambient temperature over 1 h. The reaction was 
acidified with 50 mL of aceUc acid, concentrated in vacuo, and purified by reverse phase 
HPLC (Rainin Microsorb 1/2" C-18). The product was eluted with a solventgradient of 0:100 
acetonitrile (0.1% trifluoroacetic acid) /water (0.1% trifluoroacetic acid), time 0 to 10 mm, to 
5a-50 acetonitrile (0.1% trifluon>acetic add)/water (0.1% trifluoroacetic add), time 10 to 40 

10 min,flow=12ml/min,Rf=32.4min,uvdetectionat254nM. Concentration of the dean 

fractions gave 26.6 mg (75%) of l-meti.yl-4.(2<arboxyefltyI)-7-(4-amidlnobenzyloxy)-3,4- 
dihydro-lH-W-benzodiazepine-2.5-dione trifluoroacetate as a colorless amorphous solid 
IH NMR (300 MHz, 1:1 DzO/dWone) d 775 (2H, d, ]=83 Hz, HNC-Ar-H2), 7.60 (2H, d, 
J=83 Hz, HNC-Ar-H2), 732-7.18 (3H, m, 0-Ar-H3), 5.16 (2H, s, ArCHzO, 4.01 (IH, d, J=15.1 

15 Hz, NCHHCON), 4.04 (IH, ddd, J=14.2, 73, 73 Hz, NCHHCH2), 3.77 (IH, d, J=15.1 Hz, 
NCHHCON), 3.67 (IH, ddd, J=143, 5.8, 5.8 Hz, NCHHCH2), 3.20 (3H, s, NCH3), 2.59 (2H, 
m, NCH2CH2); Exact mass (FAB, M.H-) calcd for C21H23 N4O5: 411-1668; Found: 411.1701. 

Using the above procedure, but substituting the appropriate l-alkyl-4-(2- 
carboxyethyI)-7-(amidinobenzyl/alkyl)oxy-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione 

20 efliyi ester for l-melhyl.4-(2-carboxyethyl)-7-(4-amidrnobenzyl)oxy-3,4^ihydro-lH-l,4- 
benzodiazepine-2>dione etiiyl ester there may be prepared, for example, tiie following 
compounds: 

l^tinyl-4-(2-carboxyeti.yl)-7-(4-amidinobenzyl)oxy.3,4-dihydro-lH-l,4-benzodiazepine- 

2^-dione trifluoracetate, 
25 l-isopropyI-4-(2.carboxyethyI)-7-(4.amidinobenzyi)oxy-3,4.dihyd 

benzodiazepine-23-dione trifiuoracetate, 

l-isobytyI-4-(2<arboxyethyI)'7-(4-amidmobenzyl)i)xy-3,4.dihydro-l^ 
benzodiazepine-2^-dione trifluoracetate, 

l.cyclohexyl-4-(2<arboxyethyI)-7K4-amidint>benzyl)oxy-3,4.dihydro-lH-l,4- 

30 benzodiazepine-2^it>ne trifluoracetate/ 

l.ethyMK2<arboxyethyI)-7.(3-amidinobenzyl)oxy.3,4.^ 

2^dione trifluoracetate, 

l-isopropyM-(2-carboxyethyl)-7-(3-amidinc>benzyI)oxy-3,4-dihydro-lH-l,^ 

benzodiazepine-2^-dione trifluoracetate, 
35 l-isobytyW-(2-carboxyethyI)-7K3-amidinobenzyI)oxy-3Adihydro-lH-l,4- 

benzodiazepine-2^-dmne trifluoracetate, 

l-cyclohexyI-4-(2H:arboxyethyl)-7-(3-amidmobenzyl)oxy-3,4-dihydro-lH-l,4- 
benzodiazepine-2>dione trifluoracetate. 
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l-ethyW-(2-carboxyethyl)-7.(4-amidinobuty!)oxy-3,4.dihydro-lH-l,4-benzodia2epine- 

2,5-dione trifluoracetate, 

l-isopropyM-{2-carboxyethyl)-7-{4-amidinobutyI)oxy-3,4-dihydro-lH-l,4- 

benzodiazepine-Z^-dione trifluoracetate, 
5 l.isobytyl-4-(2<arboxyethyI)-7-(4-amidinobutyl)i)xy.3,4-dihydro-lH-l,4-ben2od 

2,5-dione trifluoracetate, 

l-cycIohexyM-(2-carboxyethyl)-7-(4-amidinobutyl)oxy-3,4-dihydro-lH-l,4- 
ben2odia2epine-2^-dione trifluoracetate. 

Example 27 

CFgCOg- NH2+ 




l-(4'Chlorobcnzij!h4-(2-carboxyethy!)'7'(4-amM^^ 
15 bcnzodiazepine'2,5'dione trifluoroacetate. 

a) To a stirred soiutiim of lt).t) g (59.8 mmol) of 5-hydroxy-2-nitrobenzaIdehyde and 12.3 g 
(62.8 mmol) of a-bromo-p-tolylnilrile in 50 ml of dry dimethyl-formamide was added 9.10 g 
(65iJ g) of anhydrous potassium carbonate. The mixture was warmed to 50 **C for 2 h and 

20 partitioned between water and ethyl acetate. The organic phase was washed with 1 N 
sodium bicarbonate, water, brine, and dried over anhydrous magnesium sulfate. 
Concentration gave 13.8 g (82"/.) of 5.(4-cyanoben2yloxy).2-nitroben2aldehyde. NMR (300 
MHz, d^-acetone) d 10.39 (IH, s, Ar-CHO), 823 (IH, d, J=9.l) Hz, O-Ar-H), 7.85 (2H, d, J=83 
Hz, NC-Ar-H2), 7.77 (2H, d, J=8.3 Hz, NC-Ar-H2), 7.48 (IH, dd, }=9.0, 2.9 Hz, O-Ar-H), 7.43 

25 (IH, d, ]=2.9 Hz, O-Ar-H), 550 (2H, s, ArCH20). 

b) Potassium permanganate (6.18 g, 39.1 mmol) was added in portions to a stirred solution of 
13.8 g (48.9 mmol) of 5-(4-cyanobenzyloxy)-2-nitn)benzaldehyde and 158 g (4.89 mmol) of 
tetrabutylammonium bromide in 70 mL of pyridine. After 1 h, the solvent was removed in 

30 vacuo and the residue was partitioned between ethyl acetate and water. Sodium hydrogen 
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''''".^saddedtodest^yexcessper.anj^nateandtheaqueous phase wa^^^^^ 
extracted wift. ethyl acetate. The combined organics were washed with 1 N sod.um 
hydrogensulfate^brine^dried over anhydrous n«gnesiumsuIfate,andconc^^^ 
14.6 g of M4<yanobenzyloxy)-2-nitrobenzolc add as a powder, used withoutfurth« 
5 puriLtion. !» NN^ (3C^ MHz, dWone) d 8.07 (IH, d J=8.8 Hz, O-Ar-H)^^^ 
,=83 Hz, NC-Ar-Hz), 778 (2H, d, ,=83 Hz, NC-Ar-H2), 739 (IH, d, 1=2.9 ^ 

(IH, dd, 1=8.8, 2.9 Hz, O-Ar-H), 5.48 (2H, s, ArCH20). 

c) Oxalyl Chloride (5.70 mL, 65.4 mmol) added slowly to a rapidly stirred suspension of 
10 14.6g(48.9n.moI)of5-(4-cyanobenzyloxy)-2-nitrobenzoicacidand2mLof 

dimlylformamideinlOOmLofbenzene. When gas evolution ceased, the soluhon was 
heated briefly tofiO-Ccoacentrated in ^.cuo,andredissolved in 75 mL of tetrahy^^^^^ 
Thlssolutionwasaddeddn^pwisetoarapidlysHrred suspension of 830g(553n.m^^ 
alanine ethyles.erhydroch.orldeand21.1g(251n,n,o.) of sodium bicarbonatein325m^ 
15 2-ltetn.hydrofuran/waterat(rC The n,ixture was warmed to ambient temperah.re for 12 h 
and the tetrahydn.furan was removed in vacuo. The residue was P^^^"^;;^"^^^^^^ 
acetateand l N sodium bicarbonate and U.e aqueous phase was separated and extracted with 

ethyl acetate. The combined organics were washed with 1 N sodiun, ^^^^^fn sul^^^^^ 
Je,dried overanhydrousma..esiumsulfe.e,and concentrated tog.vel77g(^^^^^ 

20 C4-cyanobenzy.oxy)-2-nitn*enzoyl)-b-alanine ethyl ester as a tan P-^^/^J^ 
LH\cDC.3)d8.11(lH,d,i=83Hz,C>Ar-H),7.71(2H,dJ=83Hz,HC^^^^^^^^ 

d, J=83 Hz, NC-Ar-H2), 7.01 P-H, m, O-Ar-H,), 6.50 (1 H, bt, J=5.9 Hz, N-H), 5.21 (2H s^ 
ArLH20,,4.14 (2H,q,,=73 Hz, OCH.CHa), 3.6. (2H, bq,i=5.8 Hz, NCH2CH2), 70 ( ^ t, 
1=5.8 Hz, NCH2CH2), 1.26 (3H, t, )=73 Hz, OCH2CH3); Exact mass (FAB, M.H-) calcd for 
25 C20H2O N3O6.' 398.1352; Found: 398.1343. 

d)Tin(ll) chloride (12.2 g,64.4mm«l) was added toasoluti«nof5.12g(12.9 mmol) of N-(5- 

(4<yanobenzyloxy)-2-nitrobenzoyl)-b-alanine eUiyl ester in 40 mL of 1:1 ethyl 
acetate/ethanoland the mixture heated to 70 «C for 15 min, celled, and poured intoar^xtur^ 

30 oficewater,lNs«dium bicarbonate, and ethyl acetate. 1 N sodium hydroxide was added 
carefully until a clear solution resulted and the aqueous phase was separated and extracted 
with ethyl acetate. The combined organics were washed with water, brine, dried over 
anhydrous magnesium sulfate, and concentrated to give a dark solid that was purified by 
chromatography (silica gel-60, 1:1 ethyl acetate/hexane) to give 231 g (53%) of N-(5-(4-^ 

35 cvanobenzyloxy)-2-aminobenzoyl)-b-alanine ethyl ester as a light yellow solid H NMR 
(;00 MHz, CDCla) d 7.67 (2H, d, J=83 Hz, NC-Ar-H,), 752 (2H, d, J=83 Hz, NC-Ar-Hz), 
6 94 (IH d J=r9 Hz, O-Ar-H), 6.89 (IH, dd. J=2.9, 8.8 Hz, O-Ar-H), 6.78 (IH, b, N-H), 6.66 
aad,iiHz,0-Ar.H),5.tU(2H,s,ArCH20),4.16(2H,^^ 
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bqj=5.8 Hz, NHCH2CH2). 2.62 (2H, t, ]=5.8 Hz, NHCH2CH2), 127 (3H, t, J=73 Hz, 
OCH2CH3); Exact mass (FAB, M+H"^) calcd for C20H22N3O4: 368.1610; Found: 368.1603. 



e) A solution of 1.03 g {2i50 mmol) of N-(5-(4-cyanoben2yloxy)-2-aminoben2oyl)-b-alanine 

5 ethyl ester, 394 mg (2.80 mmol) of p<hk)roben2aldehyde, and 20 mg of p-toluenesulfonic add 
in 30 mL of toluene was heated at reflux through a Dean-Stark trap for 45 min. The solvent 
was removed in vacuo and the residue was dissolved in 15 mL of trifluoroacetic add. 
Triethylsilane (134 mL, 8.40 mmol) was added and the mixture was stirred at room 
temperature for 12 h, concentrated in vacuo, and partitioned between 1 N aqueous sodium 

10 bicarbonate and ethyl acetate. The organic phase was washed with water, brine, dried over 
anhydrous magnesium sulfate, and concentrated. Chromatography (silica gel-60, 2:3 ethyl 
acetate/hexane) gave 820 mg (59%) of N-(5-(4<yanobenzyloxy)-2-(4- 
chlorobenzylamino)benzoyl)-b-alanine ethyl ester as a colorless solid. NMR (300 MHz, 
CDa3) d 7.66 (2H, d, J=7.8 Hz, NOAr-H2), 7.51 (2H, d, J=7.8 Hz, NC-Ar-H2), 7.27 (4H, s, 

15 ClArH4), 6.98 (IH, d, J=2.0 Hz, O-Ar-H), 6.89 (IH, dd, J=2.(), 93 Hz, O-Ar-H), 6.78 (lH,.b, N- 
H), 6.66 (IH, d, ]=93 Hz, O-Ar-H), 5.03 (2H, s, ArCH20), 432 (2H, s, ClArCH2), 4.17 (2H, q, 
J=73 Hz, OCH2CH3), 3.65 (2H, bq, J=5.7 Hz, NHCH2CH2), 2.62 (2H, t, J=5.7 Hz, 
NHCH2CH2), 1.28 (3H, t, J=73 Hz, OCH2CH3); Exact mass (FAB, M+H+) calcd for 
C27H27CIN3O4: 492.1690; Found: 492.1681. 

20 

f) To a rapidly stirred mixture of 821) mg (1.67 mmol) of N-(5-(4-cyanobenzyloxy) -2-(4- 
chlorobenzylamino)benzoyl)-b-alanine ethyl ester in 20 mL of 3:1 methylene chloride /water 
at ambient temperature was added 174 mL (2.(X) mmol) of bromoacetyl bromide via syringe. 
After 6 h, an additional 100 mL (L15 mmol) was added and the mixture stirred for 12 h. The 

25 aqueous phase was discarded and the organic layer washed with 1 N aqueous sodium 

bicarbi>nate, brine, dried over anhydrous magnesium sulfate, and concentrated. The residue 
was dissolved in 5 mL of dimethy Iformamide, 1 .08 g (3.33 mmol) of cesium carbonate was 
added, and the mixture warmed briefly to 60 *C and allowed to stir at ambient temperature 
for 12 h. The resulting suspension was partitioned between ethyl acetate and water and the 

30 organic phase was separated and washed with water, brine, dried over anhydrous 
magnesium sulfate, and concentrated. Chromatography (silica gel-60, 1:1 ethyl 
acetate/hexane) gave 574 mg (65%) of l-(4-chl()rt)benzyl)-4-(2-carboxyethyl)-7-(4- 
cyanobenzyloxy)-3,4-dihydr()-lH-l,4-benzodia2epine-2,5-dione ethyl ester as a colorless 
foam. ^H NMR (3(K) MHz, CDCI3) d 7.6S (2H, d, J=83 Hz, NC-Ar-H2), 7.51 (2H, d, J=83 Hz, 

35 NC-Ar-H2), 7.35 (IH, d, J=3.0 Hz, O-Ar-H), 7.24 (2H, d, J=9.7 Hz, CIArH2), 7.10 (IH, d. J=8.8 
Hz, OAr-H), 7.07 (2H, d, J=9.7 Hz, ClArH2), 7.01 (IH, dd, J=3.0, Hz, O-Ar-H), 5.15 (IH, 
d, J=132 Hz, ArCHHO), 5.10 (1 H, d, J=13.2 Hz, ArCHHO), 5.08 (IH, d, J=15.6 Hz, aArCH2), 
5.91 (IH, d, J=15.6 Hz, CIArCH2), 4.14 (2H, q, J=73 Hz, OCH2CH3), 4.13 (IH, d, J=14.7 Hz, 
NCHHCON), 4.0(1 (IH, m, NCHHCH2), 3.89 (IH, d, J=14.7 Hz, NCHHCON), 3.88 
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™°T^HCHAi68(2H,n.hmpi2CB2U^(3atI.73Hz.OCH2CH3);Ex«.nu^ 
(FAB,M*mc.lcclfbrC29H27aN305:532.1639;Fbund= 532.1628. 

S ,^8e»»lfMes.s«a= bubbled inB.«lu.toof295n,8(0355nmol)o( 1^4- 

.„ ™u,„re w» ».n~d ia . 50 ^ oU ba* Ibr 12 h. Af«r of »« 

^,d-««^«k».up,n«n^«f3:l...*y^->.««/"«*y''°-'*«°^'»'^;*-f", 

„.™lu„«=tlmU»KipurifWby»v,«.pteeHrLC(R».™nM.c»so,bl/2C-18).Ih. 

1 1* mn^^ «id,, «™ 0 .0 30 ..n, tov=,2 ml/™,,, Rp39.9 ™n, ». de««o» « 230 
c.,boxy=.Ky.)-7K4-.™di„„b..zy,o.yh3.4.dmydr<.m-l,4-b=nz»d»»^^^ 

„H. b, NH), 7.95 (2H, d, Hz. HNCAr-Hj), 773 (2H, d, Hz, HNC-Ar.«2). 7.40 
OH d i.WHz,O-A.^H),732-7.1«(6H,m,O-Ar-H,ArH4a),5340H,d,I=16.1Hz, 

20 NCHHAr,.5.27(2H.,.AK:H20>.4.«,.H,d,l..^. , 
KCHHOON,4.1,aH.<p,=73Hz.OCH2CH3M.«(m,.,NCHHCH2,.3.^^ 

Hz NCHHCON), 3J0 (IH. m, NCHHCH2). 2.«1 (2H, bl J-6.8 Hz, NCH2CH2), 1.22 (3H ., 
,.73 H., 0CH,CH3); Ex,« ™» (FAB, M*H*) cal,>J f,.rC29H30a N,Os: 549.1905; Found: 



25 



30 



35 



549.1912. 



h) To a sHrred, 0 "C solution of 104 mg (0.160 mmol) of l.(4-chlorobenzylH-<2- 
carboxyethyI)-7-(4-amidinobenzyloxy)-3,4-dihydn>-lH-lAbenzodiazepm^^^^ 

ester trifluoroacetate in 15 mL of tetrahydrofun.n was added 0.48 mL of 1 N aqueous sodium 
hydroxide and the mixture warmed to ambient temperature over 2 h. The reacbon was 
addified with 0.10 mL of acetic acid. a,ncentrBted in vacuo, and purified by reverse phase 
HPLC CRainin Micrc«orb 1/2" C-18). The product was eluted with a solvent gradient of 0:100 
acetonitrile (0.1% trifluoroacelic acid) /water (0.1% trifIuor.,acetic acid) to 5050 
acetonitrile (0.1% trifluorx«cetic add)/water (0.1% trifluoroacetic add), time 0 to 30 mm, 
fIow-12 ml/min, Rt=29.1 min, uv detection at 230 nivl. Lyophilization of the dean fract,ons 
gave 90.0 mg (90%) of H4-chlorobenzyl)-4-(2-carboxyethyI)-7^4-amidinobenzyloxy)-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoroacetate as a colorless powder. H NMR 
(300 MHz, dfi-acetone) d 10.80 (IH, b, NH), 8.70 (IH, b, NH), 7.94 (2^ d, J=8.8 Hz, HNC-Ar- 
H2), 7.71 (2H, d, J=8.8 Hz, HNC-Ar-H2). 7.4, (IH, d, J=8.8 Hz, CAr-H), 732-7.16 (6H, m, O- 
Ar-H, ArH4Cl), 536 (IH, d. J.lSi. Hz, NCHHAr), 524 (2H, s, ArCHzO, 4.92 (IH, d, J=15^ 
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Hz, NCHHAr), 4.23 (IH, d, J=147 Hz, NCHHCON), 4.03 (IH, NCHHCH2), 3.98 (IH, d, 
J=14.7 Hz, NCHHCON), 3.81 (IH, m, NCHHCH2), 2.71 (2H, bt, J=6.8 Hz, NCH2CH2); Exact 
mass (FAB, M+H+) calcd for C27H26CI N4O5: 521.1592; Found: 521.1581. 

5 Example 28 

CF3CO2 t^H2* 
H2N 




l^(methylh4'(2'Carboxyethylh7'(4'amidinophenyl)ethyny^^ 
10 bcnzodiazepine'2,5-dione trifluoracetate, 

a) l.methyl-4-(2-carboxyethyl)-7-(4-amidinophenyl)ethynyl-3,4-dihydro-lH-l,4- 
benzcxiia2epine-2,5-dione ethyl ester was prepared using the method employed in part (h) of 
example 19. Thus, from 0242 grams of l-methyI-4-{2-carboxyethyI)-7-(4- 

15 cyanophenyl)elhynyl-3,4-dihydro-lH-l,4-benzodiazepine-2,5,dione ethyl ester was 

prepared 0.145 grams (56%) of l.methyl-4-(2<arboxyethyI)-7-(4-amidinophenyl)ethynyI- 
3,4-dihydro-lH-l,4-benzodiazepine-2^-dione ethyl ester. The product was purified by 
reverse phase HPLC (Q)lumn: Dynamax 60A C18, Methi)d: 30:70 acetonitrlle (0.1% 
trifluoroacetic acid) /water (0.1% trifluuroacetic acid), time 0 to 10 min, 30:70 acetonitrile 

20 (0.1% trifluoroacetic acid) /water (0.1% trifluoroacetic acid) to 70:30 acetonitrile (0.1% 
trifluoroacetic acid)/ water (0.1% trifluoroacetic acid), time 10-40 min, 70:30 acetonitrile 
(0.1% trifluoroacetic acid)/water (0.1% trifluoniacetic acid), time 40-55min, flow=10 
ml /min, Rt=28.9 min, uv detection at 254 nM). ^ H NMR (300 MHz, D2O) d 7.89 (IH, d, 
3JHH=2Hz, C6.H), 7.80 (5H, m, C8-H, o,m-ArH), 7.46 (IH, d, 3JHH-9 Hz, C9-H), 4.17 (IH, 

25 d, J=15Hz, C3-H), 4.06 (IH, dt, 2JHH=14Hz, 3JHH=7Hz, NCHHCH2CO2), 3.92 (IH, d, J=15 
Hz, C3-H), 3.77 (IH. dt, 2JHH=14H2, 3JHH=7H2, NCHHCH2CO2), 3.37 (3H, s, NCH3), 2.71 
(2H, m, NCH2CH2CO2); Mass spectrum (FAB, M+H+) calcd for C24H25N4O4: 433.2; Found: 
431.2. 

Using the above procedure, but substituting the appropriate 4-(2-carboxyethyl)-3,4- 
30 dihydro-lH-l,4.benzodiazepine-2,5-dione ethyl ester for l-methyI-4-(2-carboxyethyI)-7-(4- 
cyanophenyl)ethynyl-3,4-dihydro-lH-l,4-benzt)diazepine-2,5,dione ethyl ester there was 
prepared, for example, the folU)wing compounds: 
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l.™ethyl.M2-carboxyethyl)-7-(3-amldinophenyI)ethyn^^^^ 

benzodiazepine.2^/lione ethyl ester ^ ^ , „ w 

l^thyI-4.(2-carboxyethyl)-7-(4-amrdlnophenyl)ethynyW^^^ 

benzodiazepine-2^/iione ethyl ester 
5 i.isopropyl-4-(2<arboxyethyl)-7-(4-amidinophenyl)eU^^^^^^^ 

benzodiazepine-2^,dione ethyl ester 

l-isobutyI-4-(2<arboxyethyl)-7-(4-amidinophenyI)ethynyl-3,4-d.hydro-l^^^^^ 

benzodia2epine2Adione ethyl ester , , „ , . 

l-phenyI-4-(2-carboxyethyl)-7-(4.amidlnophenyl)ethynyI-3,4-dihyd 

10 benzodiazepine-2^,dione ethyl ester 

b) A magnetically stirred solution of l.methyl-4-(2.carboxyethyl)-7-(4- 
alidinorhenyl)e«.ynyl-M-dihydro-lH-.4-benz^^^^^^^^^^ et yl ace.te (0.045 

;.s,Jo4lol)inO..L.etHanoUtrc.n.ten,perat«rewasaddedO..L2Nso.^^ 
15 ^roxide. After 30 mins. the reaction wa.,uenched with 1n,Laceticaad,cc™ 
Io,di.utedina.ini.u.ofal.— :water.ixtureandpurinedby 
^a.ax60Aa8.Mea.d:10-50%MeCN/H2O10n,lMin.Detecton2Mnm.r^^^^^ 

0:00a0), (K):15(10,ini.^etect on), lO.WO), "40:^X50), 55:C«(50), 59:58(10, det«t ofO, 
«) 00(ofO, Rf=32.3min) to yield 27mgs of l-(methyIH-(2-CBrboxyethyl)-7-(4- 
20 amidinophenyl)ethynyl-3,4Klihydro-lH-l,4-benzodiazepinedione-2,5^^^^^^^^ 

trinuoraLte. Exact mass (FAB,M.H*)ca.cdft,rC22H22N4O4:405.1563,found. 40^^^^^^^ 

Using the above procedure, but substituting the appropriate 4-(2-carboxyethyl)-3,4- 
dihydra-lH-l,4-benzodiazepine-2>dione ethyl ester for l-methy.-4-(2-carboxyethyl)-7-(4- 
amidinopheny.)ethynyl-3,4-dihydra-lH-1.4-benzodiazeplne-2,5,dione ethyl ester there 

25 was prepared, for example, the following compounds: 

l-methyM-(2-carboxyethyl)-7-(3-amidinophenyl)ethynyl-3,4-dihydro-lH-l,4- 

benzodiazepine-2Adione trifluoracetate 

l-ethyl-4-(2-carboxyethyl)-7-(4-amidinophenyl)ethynyl-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5,dione trifluoracetate 
30 l-isopropyl-4-(2-carboxyethyl)-7-(4-amidinophenyl)ethynyl-3,4-dihydro-lH-l,4- 

benzodiazepine-2Adione trifluoracetate 

l.isobutyl-4-(2-carboxyethyl)-7-(4-amidinophenyl)ethynyl-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5,dione trifluoracetate 

l-pheny|.4-(2-carboxyethyl)-7-(4-amidinophenyl)ethynyl-3,4-dihydro-lH-l,4- 
35 benzodiazepine-2.5,ditme trifluoracetate 
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Example 29 




5 'i-(4'Chlorobenzyl)-4'(2-carboxycthyl)-7A4'amiduiophcny 

benzoi1iazepiiiC'2,5,tiiotje trifluoracetatc. 

a) l-(4<hlorobenzyl)-4-(2<arboxyethyl)-7-(4<yam)phenyI)ethynyl-3,4-dihy 
ben20diazepine-23-dione ethyl ester was prepared using the method described in part (f) of 

10 example 1. Thus, from 0.265 grams {0.46mmol) of l"(4-chJorobenzylH-(2-carboxyethyl)-7- 
iodo-3,4-dihydro-lH-l,4-ben2(jdiazepinedione ethyl ester and 0.127 grams (4- 
cyanophenyOethyne was prepared 0.296 grams of l.(4<hloroben2yl)-4-(2-carboxyethy])-7- 
(4-cyanophenyl)etynyl-3,4-dihydro-lH-l,4-benz()diazepine-2,5-dione ethyl ester (99%, 
TLC, Si02, 1:1 ethyl acetate/hexane, Rf=0.38, uv positive). "^H NMR (CDCI3, dTMS) 7.99 

15 (IH, 6, 4JhH=2H2, C6-H), 7.63 (2H, d, 3jp^H=8Hz, ArH), 7.55 (2H, d, 3JhH=8Hz, ArH), 752 
(IH, dd, 4jHH=2Hz, 3jhh=8Hz, GS-H), 7.24 {2H, d, 3JhH=8Hz, o-ArH NBn), 7.14 (IH, d, 
3jhh=8Hz, C9.H), 7.02 (2H, d, 3jHH=8Hz, w-ArH NBn) 5.09 (IH, d, 2Jhh=15Hz, 
NCHHAr), 4.98 (IH, d, 2jhh=15Hz, NCHHAr), 4.12 (4H, m, OCH2, C3-H, 
NCHHCH2C02), 3.95 (IH, d, 2jhh=15Hz, C3-H), 3.92 (IH, m, NCHHCH2C02), 2.68 (2H, 

20 m, CH2C02), 1.24 (3H, t, 3jhh=7Hz, CH3) 

b) l-(4-chloroben2yI)-4-(2-carboxyethYl)-7-(4-amidinophenyl)etynyl-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione etliyl ester was prepared using the method described in part (h) of 
example 19. Thus, from 0.15 grams (0.286mmt)l) of l-(4-chlorobenzylH-(2<arboxyethyI)-7- 

25 (4-cyanophenyl)etynyl-3,4-dihydro-lH-l,4-benzodiazepinedione ethyl ester was prepared 
0.03 grams (20%) of l-(4<hlorobenzyl)-4-{2-carboxyethyI)-7-{4-amidinophenyl)etynyl-3,4- 
dihydro-lH-l,4-benzt>diazepine-2>dione ethyl ester purified by HPLC (30-70% 
MeOH/H20 lOml/min. Detector: 254nm. Time{7«MeOH): 0:00(30), (X):15(30,inj.,detect on), 
lOrCKKw^O), 40:(X1(70), 55:00(70), 59:58(30, detect off), 60:(XKoff), Rf=38.0min). NMR 

30 (CDCI3, dTMS) 7.99 (IH, d, -^JhH=2Hz, C6-H), 7.74 (2H, d, 3JhH=8Hz, ArH), 7.63 (2H, d. 
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i:;^^^,7.6W^3,„„^C>H,.7^(2ad.3,„H.8H.„-A,HN^5.m«a, 

,ShCH:P0^.«5 pan. 0*.NCHBCH2CO„.2^PH.».CH.CO„,.^<3at 
5 3jhh«7Hj;, CH3) 

(b) of example 27. Tta^.SOmgs =n-(4.d>lur„bo«ylHK2-c»boxy«hyl)-i'-<4- 

p^«OA aS-Mef^d: M.CN/mO 10,0,/™-.. De»=«.n 25*,». T,o«< «eCN,. 

I„0, «.1S0OM^ »n). .«»0»). 55«.(5»,, 

3,H„^., 0.-H), 672 (2H. d, 'jHH-SH., o-A,H NB„), «.57 (2H, d. 'JHH-Ofe 
i™.«,.H,d,2mH...H.NC„HArt.NCHHM ov.H.p,w.*HOD^3^aH d^ 

2,„H.15Hz, O-H). 354 (IH, m, NCHHCH2CO2), 3.43 0H,d,2jHH-15Hz,C3-H), 3X 
OH. NCHHCH2CO2,, 259 PH, m. CH,C02). E»c. -oass (FAB, M.^) dcd for 
20 C28H24N4O4CI: 515.1514, found: 515:1486 



25 



Example 30 



C5CXD2 NH2* 
H 




2,5'dionc triflnoracetate. 

a) A solution of 2-chluro-5-mtr«benzoic acid (5,24 firams, (U)26mol), aniline (0.166nK>l 155 
30 gran«),potassiumcarbonatet4n,^n.)and(..lfiramscopper„xideisheatedreflu^^^ 

hrs The reaction mixture ^«.s allowed to an,! to room temperature and diluted ^vith water 
(lOOmL), and extracted with lX5(.mL ether- The aqueous layer was made acidic by the 
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addition of cone. HCl and the mixture extracted 3X5l)mL ethyl acetate. The combined 
organics were dried over magnesium sulphate, filtered and concentrated in vmm. The 
resulting residue, N-phenyl-5-nitroanthranilic acid (0.8 grams, 12%), was used without 
further purification. NMR (D2O, CD3OD) 8.84 (IH, d, 4JhH=2Hz, CS-H), 8.15 (IH, dd, 
5 2jHH=2Hz, 3jHH=8H2, C4-H), 7.42 (2H. d, m-NPh-H), 731 (3H, mAP-NPh-H), 7.15 (IH. 
d/3jHH=8Hz,C3-H). 

Using the above method, but substituting the appropriate substituted aniline for 
aniline there may be prepared, for example, the following compounds: 
N-(4-methoxy)phenyl-5-nitroanthranilic acid, N-(4-chloro)phenyl-5-nitroanthranilic acid, 
10 N-(3-trifluromethyl)phenyl-5-nitroanthranilic acid. 

b) To a solution of N-phenyl-5-nitroanthraniiic acid (0.8 grams, 3.1mmoI), in lOmL methylene 
chloride and two drops dimelhylformamide was added oxalyl chloride (0.3mL, 3.4mmoI), 
and the reaction stirred for 30 mins. The mixture was concentrated in vacuo, diluted with 

15 15mL methylene chloride cooled to 0^>C and aHowed t.) react with b-alanine ethyl ester 

(3.4mmol, 0522grams) and trielhylamine (3.5mmol, 0.49mL). After 1 hour, the reaction was 
concentrated in vacuo and the resulting residue purified by column chromatography on Si02 
using 25% ethyl acetate in hexane to 40% ethyl acetate in hexane (TLC, 1:2 ethyl 
acetate/hexane Rf=031, uv positive) to yield 1 gram (90%) of N-(N-phenyl-5- 

20 nitroanthranoyl)-b-alanine ethyl ester. NMR (CDCI3, dTMS) 10.38 (IH, bs, CO2H), 8.40 
(IH, d,4jHH=2H2, C6-H anthranoyi), 8.08 (IH, dd, 2jhH=2Hz, 3JhH=9Hz, C4-H 
anthranoyl), 7.41 (2H, t, -^]HH=8Hz, ,H-NPh-H), 7.24 (3H, m, o,p-NPh-H), 7.15 (IH, d, 
3jhh=9Hz, C3-H anthranoyl), 7.10 (IH, bl, 3JhH=5Hz, C(O)NH), 4.21 (2H, q, 3JhH=7Hz, 
OCH2), 3.75 (2H, q, 3jhh=6Hz, NCH2CH2CO2), 2.71 (2H, t, 3JhH=6Hz, CH2CO2), 131 

25 (3H, t, 3JhH=7Hz, CH3); ^^C NMR (CDCI3, dTMS) 1725, 167.9, 151.9, 138.7, 137.1. 129.7, 
128.1, 125^5, 124.6, 123.6, 114.8, 113.2, 61.1. 35.5, 33.7, 14.2. 

Using the above methinJ, but substituting the appropriate substituted N-aryl-S- 
nitroanthranilic acid for N-phenyl-5-nitroanthranilic acid there may be prepared, for 

example, the following compounds: 
30 N-(N-(4-methoxy)phenyl-5-nitroanthranuyl)-b-aIanine ethyl ester, N-(N-(4- 

chloro)phenyl-5-nilroanthranoyl)-b-alanine ethyl ester, N-(N-(4-trifluromethyl)phenyl-5- 
nitroanthranoyl)-b-alanine ethyl ester. 

c) A solution of 0.8 grams (2.3mmol) of N-(N-phenyl-5-nitroanlhranoyl)-b-alanine ethyl 
35 ester in 5mL ethanol, 25mL 1 N HCl, and 0.1 grams \m. palladium on carbon was placed under 
an atmosphere of hydrogen and stirred fi»r 2 hrs. The mixture was filtered through Celite® 
washing with ethanol water mixture. The filtrate was concentrated in vacuo and the 
resulting residue diluted with lOmL water. The mixture was ccwied to 0"C and allowed to 
react with sodium nitrite {158mgs, 2.3mmoI) dissolved in ImL water. After 2 hrs potassium 
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a»ted ndau-e was dllutej wllh at sodium bicarbonate and axtractad y 
Th.co„«nado,8anicswa»d*dova,n»8n»>un.suph..e.«conca„»^ 

^d ^matos-^ad on S.C. o.n, ^ .-^y. ,n .a.na » «^ "^-^"^J. 

5 hexana OLC 25%ethyl a=aa.e/hax»>a, RH)52 ov poslUva) to giye 0.18 gta™ (18%) <rf N 
' ^^^■.5.>oaJ..,,»y.,-...-..Hy,as.. '« NMK (COO. a™s„^« b. 
NH, .H,d,4,HH--2H^.C^H.n.h™n„y.).7.«aadd, W.*^ 
anm.o»y.),732(2H.m,NPh-H,.7..7<2H.n.f^-H).7.10(lH.A'j™-^^^^ 
3„*„noy.,.7.«aH.nvNPh.H,.^(.H,bl3,„„^C(0)NH),4^(W* 

ffl;U).i^<3H..3,HH-7H.CH3,;.3CNMR,CDa3.dTMS,17Z7.1«i..l5Um7, 
140A IKA I29A 123A 121i 120i 117i 77.9, 60.9, m 33.9, 1«. 

Using .ha abova inathod, but ,ul»«tu«ag tha appropnata subsbtutad N-(N-aryl-5- 
„„„»i„>h™noy>H-lanina athyl as«=r ,0, N-(N-pb.nyl-5-nl.roanmr,noy.).b.aUin.™ 

B e.^ .s«r thata may ba prapanrf, for axampla, following 

N-(N-(4-ma*oxy)phanyl-5-l.Hio,n*r,n„yl)-b..l.n,na attryl astar. N-(N-(4- 
rro,phaoy,-5->odo,nfKr.n„yM.a,an,n. a-hy. aster, N-<N.,«r.flur„me.hyl,pba„y.-5. 

iodoanthranoyI)-b-alanine ethyl ester. 

20 d) TO a magneUcally stfrred biphasic mixture of NHN-phenyl-5-iodoanthranoyl)-b-alar.ine 
ethyl ester aSOmgs, 0.41mmol), lOmL methylene chloride, lUmL water was added 
bromoacetyl bromide (O.Q54mL.O-45mm„l). After 2 hrs, the layers were separated. The 
orgaruc layer was dried over sodium sulphate, decanted, and concentrated in vacuo, ^e 
resulting residue was dissolved in dimethylformamide (3mL) and cesium carbonate (25 

25 molar excess, LOmmol) added. After 30 mins, the mixture was diluted with 75mL water and 
extracted with .3X50mL ethyl acetate. The combined organics were dried over sod.um 
sulphate, decanted, and concentrated in ^^cuo. The resulting residue was further punfied by 
column chromatography on Si02, using 35%et.,v.acetateinhexane to 65% e*^^^^^^^^^ 
hexane to yield 0.142 grams (72%) of l-phenyl-4-(2-carboxyethyl).7.odo^3,4^^^^^^^^^^ 

30 l^enzodiazepine-2,5-dione ethyl ester (TLC. 1:1 ethyl acetate/hexane, Rf=0.29 m 

posiHve). lHNMR(CDa3,dTMS)8:.0(lH,d,4jHH=2Hz,C6-H),7.60(lH dd,W^^ 
3,HH=8H^ C8-H), 738 (3H. m, NPh-H), 7.20 (2H, m, NPh-H), 6.53 (IH, d, %H=9Hz, C9- 
H), 4.21 (lH,d.2]HH=15Hz,0-H),4.11 (2H, q,3jHH=7Hz, OCH2),4.01 (lH,d 
2JHH«15Hz, C3-H), 3-95 (2H, t, 3jhh=7Hz, NCH2CH2CO2), 2.72 (2H, m, CH2CO2), 1-24 

35 (3H,t,3jHH=7Hz,CH3); 13c NMR (CDCI3, dTMS) 1712, 167.2, 165.6, 140.7, 140.5, 139.8, 
1393. 130.7, 1295, 128.1, 128.0, 126.1, 89.9, 60.8, 52.6, 45.2, 32.6, 14.1. 

Using the above method, but substituting the appropriate substituted N-aryl-5- 
iodoanthranilic acid for N.(N-pbenyl-5-iodoanthranoyl)-b-alanine ethyl ester there may 
be prepared, for example, Uie following compounds: 
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l-(4-methoxy)phenyl-4-(2-carboxyethyI)-7-iodo-3,4-dihydro-lH-l,4-benzodia2epine-2^- 

dione ethyl ester, l.(4-chloro)phenyl-4-(2<arboxyethyl)-7.iodo-3,4-dihydro-lH-l,4- 

ben2odiazepine-23-dione ethyl ester, l-(4-trifIuromethyi)phenyl-4-(2-carboxyethyl)-7- 

iodo-3,4-dihydro-lH-l,4-benzi>diazepine-2,5-diune ethyl ester. 

5 

e) l-phenyM-(2-carboxyethyl)-7-(N-Boc-5-amino-l-pentynyl)-3,4-dihydro-lH-1.4- 
benzodiazepine-2>dione ethyl ester was prepared using the method described in part (0 of 
example 1. Thus, 71mgs of l.phenyl-4-(2-carboxyethyl)-7.iodo-3,4-dihydro-lH-l,4- 
ben2odiazepinedlone-2^,dione ethyl ester and 30mgs of N-Boc-5-amino-l-pentyne yielded 

10 61mgs (76%) of l-phenyl-4-(2-carboxyethyl)-7-(N-Boc-5-amino-l-pentynyI):3,4-dihydro- 
lH-l,4'-benzodiazepine-2,5-dione ethyl ester, NMR (CDCI3, dTMS) 7.90 (IH, d, 
4jhh=2Hz, C6-H), 7.37 (6H, m, C8-H, NPh-H), 6.69 (IH, d, ^JhH=9Hz, C9-H), 4.72 (IH, bs, 
NH), 4.21 (IH, d, 2JHH=15Hz, C3-H), 4.11 {2H, ^'^JhH=7Hz; OCH2), 4.00 (IH, d, 
2jhh=15Hz, C3.H), 3.96 (2H, t, 3jhh=7Hz, NCH2CH2CO2), 3.25 (2H, bq, 3Jhh=7Hz, 

15 CH2NH), 2.72 (2H, m, CH2CO2), 2.44 (2H, t, 3j HH-7H2, CCCH21 1-76 (2H, p, %H=7H2, 
CH2CH2CH2), 1.43 (9H, s, C(CH3)3), 1^3 (3H, t, ^'^JHH=7Hz, CH3); ^^C NMR (CDCI3, 
dTMS) 171.3, 1673, 166.4, 155.9, 140.0, 139.7, 134.5, 133J?, 129.4, 129.1, 128.1, 127.9, 124.3, 
121.7, 90.0, 795, 60.8, 52.6, 45.1, 39.7, 32.7, 28.7, 28.4, 16.9, 14.1. 

Using the above procedure, but substituting the appropriate l-aryl-4-{2- 

20 carboxyethyl)-7-iodo-3,4-dihydro-lH-l,4-benzodia2epinedione-2,5,dione ethyl ester for 1- 
phenyl-4-(2-carboxyethyl)-7-iodo-3,4-dihydro-lH-l,4-benzodia2epinedione-2,5,dione 
ethyl ester and amino or cyano alkyne for N-Boc-5-amino-l-pentyne there may be prepared, 
for example, the following compounds: 

l-(4-methoxy)phenyl-4-{2<arboxyethyl)-7-(N-Boc-5-amino-l-pentynyl)-3,4-dihydro-lH- 

25 l,4-benzodiazepine-2,5-dione ethyl ester, 

l-(4-chloro)phenyl-4-(2-carboxyelhyl)-7-(N-Boc-5-amino-l-pentynyl)-3,4-dihydro-lH- 

l,4-benzi)diazepine-2,5-dione ethyl ester , 

l-{3-triflurophenyI)phenyl-4-(2-carboxyethyl)-7-(N-Boc-5-amino-l-pentynyI)-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester 
30 l-(4-methoxy)phenyl-4-(2-carboxyethyl)-7-{N-Boc-6-amino-l-hexynyl)-3,4-dihydro-lH- 

l,4-benzodiazepine-2,5-dione ethyl ester, 
l-(4-chlori))phenyl-4-(2-carb()xyethyl)-7-(N-Boc-6-amino-l-hexynyl)-3,4-dihydro-lH-l,4« 

benzodiazepine-23-ciione ethyl ester , 

l-(3-triflurc)phenyl)phenyl-4-(2-carb()xyethyl)-7-(N-Boc-6-amino-l-hexynyl)-3,4-dihydro- 

35 lH-l,4-benzodiazepine-2,5-dione ethyl ester 

l-(4-methoxy)phenyl-4-(2-carboxyelhyl)-7-(4-cyanophenyl)ethynyl-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 

1 -(4-chloro)pheny l-4-(2-ca r boxyethy I )-7-(4-cy a nopheny I )elhyny 1-3,4-d ihyd ro-1 H-l ,4- 
benzodiazepine-2,5"dione ethyl ester , 
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l-(3-triflurophenyl)phenyl-4K2-«rboxyelhyl)-7-(4-cyanophenyl)ethynyl-a4Hlihydro- 

lH-l,4*enzodiazepIne-2;5-dione ethyl ester 

0 Using the method described in part (a) of example 3 l-phenyl-4-(2-carboxyethyl)-7-{N- 
5 Boc-5-aminopentyl)-3,4-dihydro-lH-l,4-benzodiazepinedione-2.5.d«one ethyl ester was 
prepared from l-phenyl-4-{2-carboxyethyl)-7-(N-Boc.5-amino-l-pentynyI)^,4-dihydro- 
lH-l,4-benzodiazepine-2^ione ethyl ester in quantitative yield. NMR (CDCI3, dTMS) 
7JS1 (IH, d, '*JhH=2Hz, C6-H), IMS (5H, m, NPh-H), 7.13 (IH, dd, 4JhH=2Hz, 3JHH=8Hz, 
C8-H), 670 (IH, d, 3jHH=8Hz, C9-H), 4.55 QH, bs, NH), 4.24 (IH, d, 2JHH=15Ife, C3-H), 

10 4.U (2H, q, 3jHH=7Hz, OCH2). 3.97 (2H, m. C3-a NCH2CH2CO2), 3.10 (2H, bq, 

3jhjj=7Hz, CH2NH), 272 (2H, m, CH2CO2), 2.60 C2H, t, 3Jhh=7Hz, ArCHi). 1-62 (2H, p, 
3jHH=OTz), 1.47 (2H, p. 3JHH=7H2), 1-41 (9H, s, C(CH3)3). 1-34 (2H, m), 123 (3H, t, 
3JHH=7Hz, CH3); l^C NMR (CDCI3, dTMS) 1713, 167ii, 167.2, 155.9, 140.4, 1403, 138.6, 
132.0, 130.1, 1293, 128.9, 128.1, 127.6, 1243, 60.7, 52.7, 45.1, 40.4, 34.9, 327, 30.6, 29.9, 28.4, 

15 26.4, 14.1. 

Using the above procedure, but substituting the appropriate l-aryl-4-{2- 
carboxyethyI)-7-alkynyl-3,4-dihydro-lH-l,4-benzodiazepinedione-2Adione ethyl ester iot 
l.phenyl-4-(2-carboxyethyI)-7-(N-Boc.5-amino-l-pentynyO-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester there may be prepared, for example, the following 
20 compounds: 

l-(4-methoxy)phenyl-4-(2-carboxyethyl)-7-(N-Boc-5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 
l-(4-chloro)phenyl-4-(2-carboxyethyI)-7-(N-BtK-5-amino-l-pentyI)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester , 
25 l-(3-triflurophenyl)phenyl-4-(2-carboxyethyl)-7-(N-Boc-5-amino-l-pentyI)-3,4-dihydro- 

lH-l,4-ben2odiazepine-2>dione ethyl ester 

l-(4-methoxy)phenyl-4-(2-carbaxyethyl)-7-(N-BiK-6-amlno-l-hexyI)-3,4-dihydro-lH-l,4- 

benzodiazepine-23-dione ethyl ester, 
l-{4-chloro)phenyl-4-(2-carbaxyethyl)-7-(N-Boc-6-amino-l-hexyl)-3,4-dihydro-lH-l,4- 

30 benzodiazepine-2,5-dione ethyl ester , 

l-(3-triflurophenyl)phenyl-4-(2-carboxyethyl)-7-(N-Boc-6-amlno-l-hexyl)-3,4-dlhydro- 

lH-l,4-benzodiazepine-2,5-diane ethyl ester 

g) To a solution of 133mgs (0.025mmol) l-phenyI-4-(2-carboxyethyIh7-(N-Boc-5- 
35 aminopentyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester in ImL ethyl 

acetate and O^mL triethylsilane was added 2mL sat. solution of HCl in ethyl acetate. After 
30 mins, the reaction mixture was concentrated In vacuo . diluted in a minimum of THF and 
18mL of a 3(»% by weight hydrogen pemxide. An equivalent of lithium hydroxide was added 
and the reacdon stirred for 1 hrs. The reaction was quenched with sodium sufite and 
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concentrated to yield a residue, which was diluted in a methanol water mixture and purified 
by HPLC (10-50% MeCN/H20 lOml/min. Detector: 254nm. Time(%MeCN): 0:00(10), 
00:15(10,inj.,detect on), 10:(HK10), 40:00(50), 55:00(50), 59:58(10, detect off), 60:00(ofO, 
Rf=335min) to yield l-phenyl-4-(2-carboxyethyl)-7-(5-amino-l-pentyl)-3,4-dihydro-lH- 
5 l,4-benzodiazepine-2,5-dione (6mgs). NMR (CDCI3, dTMS) 7.12 (IH, bs, C6-H), 6.97 (3H, 
m, w,p-NPh-H), 6.79 (IH, bd, 3jHH=8Hz, C8-H), 6.74 (2H, d, 3jHH=8Hz, o-NPh-H), 6.36 
(IH, d, 3jHH=8H2, C9-H), 3.89 (IH, d, 2jHH=15H2, C3-H), 3.74 (IH, dt, 2jHH=14Hz, 
3jHH=7Hz, NCHHCH2C02), 3.47 (IH, d, 2jhH=15Hz, C3-H), 3^21 (IH, dt, 2jHH=14Hz, 
3jHH=7Hz, NCHHCH2CO2), 2.43 (2H, t, ^'^JHH=7Hz, CH2NH2), 2^5 (2H, m, CH2CO2), 

10 2.15 (2H, t, 3jHH=7Hz, ArCH2), 1.12 (4H, m,), (1.83 (2H, m) 

Using the above procedure, but substituting the appropriate l-aryl-4-(2- 
carboxyethyI)-7-aIkynyl-3,4-dihydro-lH-l,4-benzodiazepinedione-2,5,dione ethyl ester for 
l-phenyl-4-(2-carb()xyethyl)-7-(N-Boc-5-amino-l-pentynyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester there may be prepared, for example, the following 

15 compounds: 

l-(4-methoxy)phenyl-4-(2-carboxyethyl)-7-(N-Boc-5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester, 

l-(4-chloro)phenyi-4-(2-carboxyethyl)-7-(N-Boc-5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodia2epine-2,5-dione ethyl ester , 
20 l-(3-triflurophenyI)phenyl-4-(2-carbi>xyethyl)-7-(N-Boc-5-amino-l-pentyl)-3,4-dihydro- 
lH-l,4-ben2odiazepine-2,5-dione ethyl ester 

l-(4-methoxy)phenyl-4-(2-carboxyethyI)-7-(N-Boc-6-amino-l-hexyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dii)ne ethyl ester, 
l-(4-chloro)phenyl-4-{2-carboxyethyl)-7-(N-B()c-6-amino-l-hexyl)-3,4-dihydro-lH-l,4- 
25 benzodiazepine-2,5-dione ethyl ester , 

l-{3-triflurophenyl)phenyl-4-{2-carboxyethyI)-7-(N-Bc)c-6-amino-l-hexyl)-3,4-dihydro- 
lH-l,4-benzodia2epine-2,5-dione ethyl ester 

h) 6mgs of l-phenyl-4-(2<arb()xyethyI)-7-(5-amino-l-pentyI)-3,4-dihydro-lH-l,4- 
30 benzodiazepine-2,5,dione was dissolved in sat 5% potassium carbonate and an excess of 

formamidine suiphonic acid {15mgs). After 3l)mins, the reaction was quenched with acetic 
acid , concentrated in vacuo, diluted in a minimum of a water/ methanol mixture and purified 
by HPLC (Column: Dynamax 60A C18, Method: 10-50% MeCN/H20 lOml/min. Detector: 
254nm. Time(%MeCN): 0:00(10), 00:15(1 0,inj.,detect on), 10:00(10), 40:00(50), 55:00(50), 
35 5958(10, detect off), 60:(K)(off), Rf=37.1min). ^H NMR (D20) 7.08 (IH, bs, ArH C6-H), 6.93 
(3H, m), 6.63 (IH, bd, ^JhH=4Hz), 6.21 (2H, d, ^'^JhH=8Hz), 3.79 (IH, d, 2jhh=15Hz, C3-H), 
3.74 (IH, dt, 2jhh=14Hz, ^'^Jhh=7Hz, NCHHCH2CO2), 3.42 (IH, d, 2jhh=15Hz, C3-H), 
3.19 (IH, dt, 2jhh=14Hz, 3jhh=7Hz, NCHHCH2C02), 2.41 (2H, t, 3JhH=7Hz, CH2NH), 
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223 (2H, m, CH2CO2), 2.12 (2H, bt, ^JhH=7Hz), 1.02 (4Hz. m), 0.79 (2H. m) Exact mass 
(FAB, M+H+) calculated for C24H30N5O4; 4522298. found 4522270. 

Using the above procedure, but substituting the appropriate l-aryl-4-(2- 
carbo)yethyl)-7-alkyl-3,4.dihydro-lH-l,4-benzodiazepinedione-2Adione ethyl ester for 1- 
5 phenyl-4-(2-carboxyethyl)-7-{N-Boc-5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-23-dione ethyl ester there may be prepared, for example, the following 
compounds: 

l-(4-methoxy)phenyI-4-(2-carboxyethyi)-7-(5-amino-l-pentyI)-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione trifluoracetate, 
10 1^4-chloro)phenyl-4-{2-carboxyethyl)-7-(5-amino-l-pentyI)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate , 

l-{3-triflurophenyI)phenyI-4-(2<arboxyethyl)-7-(5-amint>-l-pentyI)-3,4Hjihydro-^ 
benzodiazepine-2,5-dione trifluoracetate 

l-(4-methoxy)phenyI-4-{2-carboxyethyl)-7-(6-amino-l-hexyl)-3,4-dihydro-lH-l,4- 

15 benzodiazepme-2,5-dione trifluoracetate, 

l-(4-chloro)phenyl-4-(2-carboxyethyl)-7-(6-amino-l-hexy0-3,4-dihydro-IH-l,4- 

benzodiazepine-2^-dione trifluoracetate , 

l.(3-trrflurQphenyl)phenyl-4-(2-carboxyethyl}-7-(6-amrno-l-hexyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate 



20 



Bcample 31 



CF3CO2' 




25 (±l^l~methyl-4'(2-carboxy-2-methyleth\jl)-7'(6'ami 

benzodiazcpine'2,5'dione trifluoracetate. 



a) In a IL beaker was placed 40 grams (().267mm()l) of N-methylanthranilic acid dissolved in 
300mL water and 26.7mL cone. HCI cooled to llPC. A solution of ICL, prepared by dissolving 
30 44grams of IQ to a cooled (0"C) solution of 167mL water and 45ml cone. HQ, was rapidly 

added to the stirred N-methylantliranilc acid solution. The reaction was allowed to stir for 
2hrs, filtered on a medium glass frit funnel, washing the solids with water. The green 
powder isolated was dried under vacuum to yield 70 grams (96%) of 5-iodo-N- 
methylanthranilic add. NMR (DMSO-dfi) 7.61 (IH, bs, C6-H), 721 (IH, bd, %H=8Hz, 



316 



wo 93/08174 PCT/US92/08788 

C4-H), 6.19 (la ^'*JHH=8H2, O-H), 2.43 (3H, s, NCH3); ^^"^C NMR (DMSCki^) 169.0, 
151.4, 142.7, 139.6, 114.2, 112.7, 74.2, 29.6. 



b) To a mechanically stirred SDlution of 5-iodo-N-methylanthranilic acid (40 grams 0.144 
5 mol), potassium carbonate (19.95 grams, 0.144mol), and 5l)0ml water at O^C was added 

phosgene (1.93M solution in toluene, ()2mol, 104mL) over a period of Ihr. the resulting slurry 
was stirred for an additional 3 hrs and the solids isolated by filtration, washing with water, 
and a small amount (70mL) of etlter. The solids were dried overnight in vacuo to yield 34 
grams (78%) of 5-iodo-N-methylisatoic anhydride. NMR (DMSC)-d6) 8.18 (IH, bs, C6- 
10 H), 8.08 (IH, bd, 3Jhh=8Hz, C4.H), 7.12 (IH, d, 3Jhh=8Hz, C3-H), 3.42 {3H, s. NCH3). 

c) A solution of (+)-3-amino-2-meti"iyIprc)pionic acid (1.9 grams, 18.77mmol), p- 
toluenesulphonic acid, in 5t)mL methanol was heated to reflux for 62hrs. the reaction was 
allowed to cool to room temperature, concentrated in vacuo to yield an oil. 1/2 by volume of 

15 this oil was dissolved in 10 niL dimethylformamide and allowed to react with 5-iodo-N- 

methylisatoic anhydride (2.5 grams, 8.4mmoI) and 7.0mL triethylamine (5-fold excess) and a 
catalytic amount of dimethylaminopyridine (50mgs). the reaction was heated to 50^C for 
Ihr. The reaction was allowed to cool to n)om temperature, diluted with lOOmL water and 
extracted 3X50mL ethyl acetate. Tlie combined organics were dried over sodium sulphate, 

20 decanted, and concentrated m vacuo. The resulting residue was further purified by column 
chromatography (Si02, 25%ethyl acetate in hexane to 50% ethyl acetate and hexane) to 
yield 1.5 grams (47%) o( (±)-N-(n2 -methyI-2-amino-5-iodobenzoyI)-3-amino-2- 
methy I propionate methyl ester. NMR (CDCI3, dTMS) 7.50 (IH, d, '*Jhh=2Hz, C6-H), 
7.43 (IH, dd, ^Jhh=2H2, 3jj^h=9H2, C4-H), 6.79 (IH, bt, NHCH2) 6.35 (IH, d, 3JhH=9H2, 

25 O-H), 3.64 (3H, s, OCH3), 3.51 (IH, ddd, 2jhh=14H2, ^"^Jhh^^Hz, ^j^^^shz, 

NHCHHCH), 3.40 (IH, ddd, 2jhh=14H2, ^'^Jhh=«Hz, 3jhh=6Hz, NHCHHCH), 2.75 (4H, 
m, CHCO2, NCH3), 1.15 (3H, d, •^JhH=7Hz, CHCH3); ^^C NMR 175.9, 168.7, 149.9, 141.0, 
135.7, 117.6, 113.4, 74.2, 52.1, 42.1, 39.6, 29.7, 15.1 

30 d) To a biphasic mixture of (±)-N-(N-methyI-2-amino-5-iodobenzoyl)-3-amino-2- 

methylprt)pionate methyl ester (2.0mmol, 0.752grams), 8mL methylene chloride, and 8mL 
water was added bromoncetylbromide (0.174mL, 1.5 molar equivalents) and the reaction 
stirred for 2hrs. The layers were separated and the organics were dried over sodium 
sulphate, decanted, and concentrated //; vacuo. The resulting residue was diluted in lOmL 

35 dimethylformamide and a 3-fold excess of cesium carbonate (6.0mmol, 1.95 grams). After 30 
mins the mixture was diluted with 75mL water and extracted 2X50mL ethyl acetate. The 
combined organics were dried t)ver magnesium sulphate, filtered, and concentrated in vacuo. 
The resulting residue was further purified by column chromatography (Si02, 50% ethyl 
acetate/hexane to 70% ethyl acetate/hexane, TLC, Rf=0.21, uv positive) to yield (+)-l- 
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methyl-4K2<aibDxy-2-methyIethyI)-7-ic>dt>-3,4-dihydro-lH-l,4-benzodiazepine-2>dione 

methyl ester (05 grams, 61%, mp=138-14()»Q. NMR (CDCI3, dTMS) 8.13 (IH, d, 
^JHH=2Hz; C6-H), 7.79 (IH, dd, 4Jhh=2Hz, 3JHH=9Hz, C8-H), 6.92 (IH, d, 3jHH=9Hz, C9- 
H), 3.80 (7H, s, NCH2CHCO2, C3-H, OCH3), 334 (3H, tvvo s, NCH3, diastereotopic 
5 resonances are observed), 1.19 (15H, d, 3jHH=7Hz, CHCH3), 1.16 (1.5H, d, 3jHH=7Hz, 
CHCH3). 

e) (±J-l-methyl-4-a<arboxy-2-methylethyl)-7-(N-Doc-5-ammo-l-hexynyI)-3,4-dihydro- 
lH-l,4-benzadiazq>ine-2,5-dione metliyl ester was prepared using the method described in 

10 part (0 of example 1. Thus, 0.15 grams {0J6mmol) of C±)-1-methyl-4-(2-carboxy-2- 

methylefliyI)-7Hodo-3,4-dihydro-lH-l,4-ben2odiazepinedione-2,5/iione methyl ester and 

OJl grams (a54mmoI) of N-IkK-6-amino-l-hexyne yielded 0.164 grams (94%) of C±)-I- 
methyl-4-(2-carboxy-2-methylethyl)-7-(N-Boc-5-amino-l-hexynyl)-3,4-dihydro-lH-l,4- 

benzodiazeplne-2,5-dione methyl ester (TLC, 1:1 ethyl acetate/hexane, Rf=023). NMR 
15 (CDCI3, dTMS) 7J9 (IH, d, 4jhh=2Hz, C6-H), 7.43 (IH, dd, 4JhH=2Hz, 3JhH=8Hz, C8-H), 
7.06 (IH, d, 3JhH=8Hz, C9-H), 4.67 (IH, bs, NHDoc), 4.M (05H, d, 2JhH=15Hz, C3-H). 3.94 
(05H, d, 2jh„=i5H2, C3-H), 3.93 (0.5H, d, 2jhH=15Hz, C3-H), 3.73 (25H, m, NCH2CH, 
C3-H), 3.66 a-5H, s, OCH3), 3.59 (15H, s, OCH3), 330 (3H, bs, NCHa), 3.10 (2H, bq, 
CH2NH), 2.93 aH, m, CHCO2). 238 (2H, bt, 3JhH=7Hz, CCCH2), 158 {4H, m), 138 (9H, s, 
20 C(CH3)3), 1.14 (15H, d, 3JhH=7Hz; CHCH3), 1.11 (13H, d, 3JhH=7H2, CHCH3); "C NMR 
175.1, 174.6, 168:7, 166.9, 156.1, 139.9, 134.9, 134.0, 128.7, 121.8, 120.9, 915, 793, 79.1, 525, 52.1, 
52.0, 515, 40.2, 385, 38.4, 34.9, 34 J5, 29.4, 28.5, 25i?, 19.2, 16.1, 14.6. 

f) (+)-l-methyl-4-(2-carboxy-2-methylethyl)-7-(N-Boc-5-amino-l-hexyl)-3,4-dihydro-lH- 
25 l,4-benzcjdiazepi"ne-25-dione methyl ester was prepared using the method described in part 

(a) of example 3. Thus, 0.085 grams (0.17mmol) of (+)-l-methyl-4-(2-carboxy-2- 
metliylethyl)-7-iodo-3.4-dihydro-l H-l,4-ben2odia2epinedionfr-25Alione methyl ester 
yielded 0.081 grams (95%) of (±)-l-methyI-4-(2Tcarboxy-2-methylethyl)-7-(N-Boc-5-amino- 
l-hexyl)-3y4-dihydro-lH-l,4-ben2odia2epine-2,5-dione methyl ester (TLC, 3:1 ethyl 

30 acetate/hexane, Rf=0i>2). ^H NMR (CDCI3, dTMS) 7.58 (IH, d, 4jhh=2H2, C6-H), 7.27 
(IH, dd, '*JhH=2Hz, 3jHH=8Hz, C8-H), 7.06 (IH, d, 3jHH=8Hz, C9-H), 4.60 (IH, bs, 
NHBoc), 4.07 (05H, d, 2jhh=15Hz, O-H), 3.98 ({)5H, d, 2jhh=15Hz, C3-H), 3.97 (05H, d, 
2JhH=15Hz, C3-H), 3.75 (25H, m, NCH2CH, O-H), 3.67 {1.5H, s, OCH3), 3.60 (15H, s, 
OCH3), 333 (3H, tvvo s, NCH3), 3.06 (2H, bq, CH2NH), 2.95 (IH, m, CHCO2), 258 (2H, bt, 

35 ^]HH=7liz, ArCH2), 159 (2H, m), 1.40 (1 1 H, m, C(CH3)3), 130 (4H, m), 1.15 (1.5H, d, 

3jhh=7Hz, CHCH3), 1.13 (15H, d. 3jhh=7Hz, CHCH3); ^^C NMR 174.9, 1745, 168.8, 167.4, 
155.9, 140.2, 138.6, 132.1, 130.1, 128.2, 120.7, 78.8, 52.4, 52.0, 51.9. 512, 403, 38.4, 34.8, 347, 
30.8, 29 Jt, 28.7, 283, 26.4, 14.9, 14.4. 
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g) (il-l-methyI-4-(2<arbi)xy-2-methylethyl)-7-(6-amlno-l-hexyl)-3,4-dihy 
benzodiazepine-2,5-ditme trifiuoracetate was prepared using the method described in part 
(g) of example 1. Thus ().04grams of (±)-l-methy!-4-(2-carbaxy.2-methylethyl)-7-(N-Boc-5- 
amino-l-hexyl)-3,4-dihydrt)-lH-l,4-benzodiazepine-2^-dione methyl ester yielded 27mgs 
5 . (88%) of the desired product, purified by HPLC (Column: Dynamax 60A CIS, Method: 10-50% 
MeCN/H20 lOml/min. Detector: 254nm. Time(%MeCN): 0:00(10), 00:15(10,inj.,detect on), 
10:00(10), 40:00(50), 55:00(50), 59:58(10, detect ofO, 60:00(of0, Rf=32.1min). NMR (D20) 
730 (IH, d, 4jhh=2Hz, ArH C6-H), 7.24 (IH, dd, 4jhh=2Hz, 3Jhh=8Hz, ArH C8-H), 7.08 
(IH, d, 3]HH=8Hz, ArH C9-H), 3.85 (1.6H, m, C3-H, NCHHCH(Me)C02), 3.57 (1.8H, m, 
10 C3-H, NCHHCH(Me)C02), 3.25 (0.6H, dd, ^JhH=14Hz, 3JhH=5Hz), 3.10 (3H, s, NCH3), 

2.74 (3H, m, CH(Me)C02, CH2NH2), 2.40 (2H, t, 3Jhh=7Hz, ArCH2), 138 (4H, m), 1,13 (4H, 
m), 0.95 (1.8H, d, 3Jhh=7Hz, CHCH3), 0.88 {1.2H, d, 3JhH=7Hz, CHCH3). Exact mass 
(FAB, M+H+)calcuiated for C20H30N3O4 376.2236, found 376.2228. 

15 Example 32 




20 

(±X'l'inethyl'4'W'Cbz'l-carbox\i'2-a\uiuolcth\jiy7-{G'mni 

l,4-benzotiiazcpine-2,S-diotte trifiuoracetate. 

a) A solution of (+)-2-(N-Cbz-amino)-3-amin4)pri)pionic acid (Igram, 422mmol), lOmL 
25 methanol, 1.6mL of a 4N HCi in dioxane was stirred at riKim temperature for 24 hrs. The 
reaction mixture was concentrated in vacuo, triturated with ether (50mL). The resulting 
residue was dissolved in dimethyiformamide (6mL) and allowed to react with N-methyl-6- 
lodoisatoic anhydride (1.34grams, 4.5mmol) and trietltylamine (1.9mL, 14mmol). The 
reaction was heated to 5()^'C for 1.5hrs, cooled to room temperature, diluted with lOOmL water 
30 and extracted with 2X75mL ethyl acetate. The combined organics were dried over sodium 
sulphate, decanted, and concentrated in vacuo. The resulting residue was purified by column 
chromatography (Si02, 35"/i.ethyl acetale/hexane to 657oethyl acetate/hexane) to yield 
(±)-N2-(N^'^-methvI-2 -amino-5-iodobenzoyl)-3-amino-2-(N^-Cbz)-aminopropionate methyl 
ester (1.65 grams, 77%). 
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b) (±)-l-methyl-4-(2-carboxy-2-(N-Cbz).amfnoethyl)-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione metliyl ester was prepared using the method described in part (d) 
of example 31. Thus, 0i?25 grams (1.6mmt)l) of (±)-N2-(N3-methyl-2-amino-5-iodobenzoyl)- 

5 3-amino-2-(Nl-Cbz)-aminopropionate methyl ester yielded 0756 grams (86%) of (±)-l- 
methyl-4-(2-carboxy-2-(N-Cb2)-aminoethyI)-7-iodo-3,4-dihydro-lH-l,4-benzodiazepine- 

2,Wione methyl ester (TLC, Si02. 1:1 ethyl acetate/hexane, l?f=0.21, uv positive). NMR 

(CDQs, dTMS) 8J09 {05H, d, *JhH=2Hz, C6-H), 8.04 (0 JH, d, 4jHH=2Hr, C6.H), 7.76 (IH, 

dd, '*jHH=2Hz, 3JhH«8Hz, C8-H), 7.25 (5H, m, Ph), 6.92 (05H, d, 3JhH=8Hz, C9-H), 6.87 

10 (05H, d, 3JhH=8Hz, C9-H), 6.22 (0.5H, d, 3JhH=8Hz, CbzNH), 5.90 (05H, d, 3JhH=8Hz, 

CbzNH), 4.67 (IH, bs, NHBoc), 5.05 (2H, OCH2), 4.63 (IH, m, CHC02), 4.2-3.6 (7H, m, C3-H, 

NCH2CH, C3-H, OCH3), 3.29 (I5H, bs, NCH3), 3.24 (1 JH, bs, NCH3); ^^C NMR 1705, 

170.4, 168.4, 168.% 166.8, 166.7, 156.1, 141.3, 140.7. 139.6, 139.4, 1365, 136.2, 129.8, 128.7, 128.6, 

1285, 128.4, 1283, 128.1, 123.1, 122.9, 895, 76.9, 67.0, 52.6, 52.4, 35.0. 

15 

c) (+}-l-methyl-4-(2-carboxy-2-{N-Cbz)aminc)ethyl)-7-(N-Boc-5-amino-l-pentynyl)-3,4- 
dihydro-lH-l,4-ben2adiazepine-25-dione methyl ester was prepared using tine method 
described in part (f) of example 1. Thus, 0.2 grams (056mmol) of (±)-l-methyl-4-{2-carboxy- 
2-(N-Cbz)-aminoethyl)-7-iodo-3,4-dihydro-lH-l,4-benzodia2epine-25-dione methyl ester 

20 yielded 0.187 grams (85%) of the desired product (TLC, 1:1 ethyl acetate/hexane Rf=0.17 uv 
and ninhydrin positive). NMR {CDCI3, dTMS) 7.83 (05H, d, *JhH=2Hz, C6-H), 7.79 
(05H, d, *JhH=2Hz, C6-H), 750 (IH, bd, 3jhH=8Hz, C8-H), 7.30 (5H, m, Ph), 7.10 {05H, d, 
3jhh=8Hz, C9-H), 7.07 (05H, d, ^'»JhH=8Hz, C9-H), 624 (05H, d, 3JhH=8Hz, CbzNH), 
5M (05H, d, 3JhH=8Hz, CbzNH), 5.09 {2H, OCH2), 4.66 (2H, m, NHDoc, CHCO2), 4.2-3.6 

25 (7H, m, cm NCH2CH, C3-H, OCH3), 334 {15H, bs, NCH3), 3.29 (15H, bs, NCH3) 3.24 
cm, m, CH2NHD0C), 2.43 {2H, m CCCH2), 1.78 (2H, m, CH2CH2CH2), 1.44 (9H, 9, 
C(CH3)3); NMR 1705, 170.2, 1682, 168.1, 1675, 167.4, 155.9, 139.7, 135.1, 135.0, 133.9, 
133.8, 128.4, 1235, 128.0, 127.9, 127.8, 121.4, 120.9, 90.9, 79.1, 79.0, 66.9, 66.8, 53.7, 52.9, 525, 
527, 51.9, 49.6, 345, 28.7, 285, 165. 

30 

d) (±)-l-methyl-4-(2-carboxy-2-{N-Cbz)aminoethyl)-7-(N'Boc-5-amino-l-pentyl)-3,4- 
dihydro-lH-14-benzodiazepine-25-dione methyl ester was prepared using the metiiod 
described in part (a) of example 3. Thus, 93mgs of (±)-l-meHiyl-4-(2<arboxy-2-(N- 
Cbz)aminoethyl)-7-(N-Boc-5-amini)-l-pent>'l)-3,4-dihydro-lH-l,4-benzodiazepine-25- 

35 dione methyl ester yielded 93mgs {99''/u) of tlie desired pn)duct. ' H NMR (CDCI3, dTMS) 7.60 
(0.6H, d, 4Jhh=2Hz, C6-H). 7.55 (().4H, d, 4jhH=2Hz, C6-H), 750 (6H, m, Ph, C8-H), 7.07 
(0.6H, d, 3iHH=8Hz, C9-H), 7.06 (0.4H, d, 3JhH=8Hz, C9-H), 6.34 (0.6H, d, 3JhH=8Hz, 
azNH), 559 (0.4H. d, 3JhH=8Hz, azNH), 5.09 (2H, m, OCH2), 4.60 (2H, bs, CHCO2, 
NHBoc), 42-3.6 (7H, m, C3-H, NCH2CH, O-H, CX:H3),3.33 (15H, bs, NCH3), 350 (15H, 



wo 93/08174 PCr/US92/08788 

bs, NCH3) 3.07 (2H, m, CHzNHBdc), 2.61) (2H, m, ArCH2). 160 (2H, m), 1.45 {2H, m), 1.40 
(9a C(CH3)3), L33 (2H, m); ^^C NMR 170.4, 1685, 168.4, 155.9, 140.3, 138.7, 132.4, 130.4, 
128.4, 128.3, 128.0, 121.0, 66.9, 60.3, 53.9, 53.0, 52.8, 52.7, 52.0, 50.5, 49.7, 40.4, 34.8, 30.7, 29.9, 
283,263, 20.9, 14.1. 

5 

e) (±l-l-methyM-(2<arboxy-2-(N-Cb2)aminoethyl)-7-(5-amino-l-pentyl)0^^^^ 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate was prepared using the method described in 
part (g) of example 1. Thus 46mgs of (±)-l-methyl-4-{2-carboxy-2-(N-Cbz)aminoethyl)-7- 
(N-Boc-5-amino-l-pentyl)-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione methyl ester 

10 yielded 16mgs (40%) of tlie desired product, purified by HPLC (Column: Dynamax 60A CIS, 
Method: 10-50% MeCN/H20 lOml/min. Detector: 254nm. r!me(%MeCN): 0.00(10), 
00:15(1 0,inj.,detect on), 10:00(10), 40:00(50), 55:00(50), 59:58(10, detect off), 60:00(off) 
Rf=383min). 1h NMR (D2O) 7.38 (2H, bs), 7.18 (3H, m), 6.95 (2H, m), 6.78 (IH, m), 4.94 (2H, 
m, OCH2?h), 4.0-3.3 (4H, m), 3.11 (IH, s, NCH3), 2.86 (2H, s, NCH3), 2.81 (2H, m, 

15 CH2NH2), 2.58 (1 3H, t, 3jhh=7Hz, ArCH2), 2.47 (0.7H, t, ^JhH=7Hz, ArCH2)/ 157 (4H, 
m), 1.23 {2H, m). 

f) (il-l-methyl-4-(2-carbi)xy-2-(N-Cbz)amini>ethyl)-7-{5-guanidino-l-pentyI)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate was prepared using the method described in 

20 example 2. Thus 8mgs of (+l-l-melhyl-4-(2-carboxy-2-(N-Cbz)aminoethyl)-7-(5-amino-l- 
pentyI)-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dlone trifluoracetate yielded 6mgs (69%) of 
(±l-l-methy!-4-(2-carboxy-2-(N-Cbz)aminoethyl)-7-(5-guanidino-l-pentyI)-3,4-dihydro- 
lH-l,4-benzodia2epine-2,5-dii)ne trifluoracetate (HPLC, Column: Dynamax 60A C18, 
Method: 10-507o MeCN/H20 lOml/min. Detector: 254nm. Time(%MeCN): OKIO(IO), 

25 00:15(10,inj.,detect on), 10:1H)(10), 40:00(50), 55:00(50), 59:58(10, detect off), 60:00(of0, 
Rf=45.4min). "^H NMR {D2O) 7.40 (2H, bs), 7.20 (3H, m), 6.96 (2H, m), 6.78 {lH,t, 
3jhh=8Hz), 4.98 (2H, m, C)CH2Ph), 4.0-33 (4H, m), 3.13 (IH, s, NCH3), 2.94 (2H, m, 
CH2NH), 2.83 (2H, s, NCH3), 2.59 (13H, t, 3jmH=7Hz, ArCH2), 2.48 (0.7H, t, 3JhH=7Hz, 
ArCH2), 1.42 (4H, m), 1.20 (2H, m). Exact mass calculated for C27H35N6O6 539.2618, found 

30 539.2618. 

Example 33 

Fibrinogen-GP llblHa Receptor ELISA Binding Assay 

35 Tlie method used is essentially that described in Nachman and Leung (]. Clin. Invest, 

69; 263-269 [1982]). The CP llblHa is essentially purified as described in Fitzgerald et al, 
(Anal, BiiKhem. 151: 169-177 [1985]). 
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A. rrpT)[,,7n,Purificaricai 

Outdated human platelets are washed 3 times with 10 mM tris-HCl, 150 mM NaCl 
CTBS), 1 mM EDTA, pH 7.5, and centrlfuged at 2(KK) x g to pellet cells. Cells are lysed in 5 
peHet volumes of TBS, 1% Triton X-KK), 1 ruM ClCMr and followed by centrifugabon at 

5 30000 X g. The supernatant fraction is collected and the supernatant is loaded onto a 
concanavalin-A column, previously equilibrated in TBS, 1 mM Ca2Cl2, 0.1% Triton, 0.05% 
NaN3 and eluted with 0.2 M a-methylmannoside. Fractions are pooled and loaded onto a 
heparin-agarase column. The flowthrough is collected and concenliated on an Amicon YM 30 
filter to a volume of approximately 5-10 ml. The concentrate is then applied to an S-300 

10 column poo ml) and 6 ml fractions are collected. The GP IlblUa containing fractions are 

collected, pooled, and stored at -80* C 

B. • p„T4f}r.,tion of T nw Snfabilitv FncHOH of FibpnoKen 

The purification of fibrinogen is conducted essentially as described by Lipinska etal, 
(I Ub. ain. Med. 507, 119741). Briefly, a 03 % w/v solution of human fibrinogen (Kabi 

15 #5302) is dissolved in 150 mM NaCl. Saturated (NH4)2S04 is added dropwise with stirring 
to the fibrinogen solution to obtain about 16% saturation. The precipitate is spun down in 
appropriate size bottles at 2000 x g. The supernatant is decanted and the precipitate 
resuspended in 150 mM NaCI (approximately 50% of the original volume). NH4SO4 B 
again added dropwise to obtain 16% saturation. The suspension is spun down and the 

20 precipitate is resuspended in Tris-staline in a minimal volume (approximately 5% of the 
original volume). Any remaining insoluble material is spun down at 2000 rpm in a Sorval 
type centrifuge and the fibrinogen supernatant is decanted and dialyzed overnight at i'C 
against Tris-saline. Characterization of the fibrinogen is by the Bradford protein assay, 
SDS-PAGE, and/or Western blotting using well known standarel procedures. 

25 C FT.TSA Assay 

Briefly, 96 well plates are coated (Type Nunc 1 Maxisorp^^') with 10 mg/ml purified 
fibrinogen (100 mi/well), and allowed t.. stand overnight at 4'C. The plates are washed 
three times with PBS Tween (0.137 M NaCl, O.CK)3 M KCl, 0.008 M Na2HP04, 0.001 M 
KH2PO4, pH 7.4 at room temperature, 0.05% Tween-20) and blcKked for 1 to 2 hours at room 

30 temperature with 200 ml/well TNCNT (which is 1)5% BSA, 20mM Tris, pH 75 at room 
temperature. 120mM NaCl, 02% NaN3, 2mM CaOz, 0.05% Tween 20, 03% BSA [Calblochem 
RIA grade or better]) on a plate shaker. The plates are again washed three times with 
PBS/Tween and then 50 ml of sample in TNCNT is added. The mixture is incubated for 15 
minutes at room temperature on a plate shaker. The stock solution of purified GP IlblUa 

35 receptor from human platelets, (0.4 - 1.0 mg/ml CP IlblUa in 0.1% Triton X-100, ImM CaCl2, 
20 mM Tris, 150 mM NaCl, 0.05% NaN3 in 0.3 M N-acet>'l glucosamine pH 7.5, stored at 
-70»C), is reconstituted to about 41) mg/m! in TNCNT. Fifty ml of this diluted GP HblUa is 
then added to each well and incubaled on a plate shaker at room temperature. After one 
hour, the plates are washed four times with PBSATween and 100 ml of a polyclonal or 
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monoclonal antibody specific for GP IHa such as AV3 (Img/ml) (See e.g. Newman et al. 
Blood, 65; 227-232 [1985]) in ELISA buffer (PBS, 0.5% BSA, 0.05% Tween 20, 0.01% 
Thimerasol) is added. After a one hour incubation at room temperature on a plate shaker, 
the samples are washed 4 times with PBS/Tween. One hundred ml of GAM-HRP (horse 
5 radish peroxidase conjugate of goat anti-mouse IgC [Pel-Freeze Cat. 715305-1] dissolved in 
EUSA buffer) previously diluted to 1:1(UH)() is then added and the samples are incubated 1 
hour at room temperature on a plate shaker. The samples are then washed 4 times with 
PBS/Tween and 100 ml OPD/H2O2 substrate is added (OPD/H2O2 substrate: 10 mg 0- 
phffliylenediamine in 15 ml phosphate/citrate buffer, at room temperature and covered with 
10 foil; just before use, 6.25 ml of 30% H2O2 is added to give a final solution of 0.67 mg OPD/ml 
in 0.0125% H2O2 ). (The phosphate/citrate buffer consists of 16 mM Citric Acid, 50 mM Na2 
HPO4; pH 5.0). The color develops within about 3 to 20 minutes and the reaction is stopped 
with 100 ml 1 M H2SO4. The optica! density al 492 nm vs 405 nm is recorded and IC50 values 
are determined. 

15 

Example 34 

Human Vitronectin- Vitronectin Receptor (aybs) ELISA Assay 



A. Human Vitronectin Purification 
20 Human vitronectin (Vn) is isolated from human plasma and purified by affinity 

chromatography by the method of Yatohgo cL ai, (Cell Structure and Function 13: 281-292 
[1988]). 

B- Human Vitronectin receptor (a ^b^ ^ Purification 

25 Human vitnmection receptor (VnR) is purified from human placenta by the method of 

Pytela et «/., (Methods Enzymol, 144: 475 [19tS7J). Alternatively the aybs receptor can be 
purified from some cell lines (e.g., human embryonic kidney 293 cells) transfected with DNA 
sequences for both the ay and b3 subunits. The subunits are purified by employing 
octylglucoside extraction followed by Con-A, Heparin-Sepharose, and S-300 

30 Chromatography. 

C Monoclonal Antibodies 

Anti-CP llbllla monoclonal antibodies specific for human GP Ilia are prepared by the 
method of Newman et al (Blood, 65: 227-232 [1985]), or a similar procedure. This mouse Mab 
35 is specific for the b3 subunit of the vitronectin receptor. 

Rabbit Fab 2 anti-mouse Fc fragment horse radish peroxidase conjugate (anti-MuFc 
HRP) is obtained from PelFreeze (cat. no. 715305-1). 
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D. pLISA Assay 

Maxisorp microtiter plates are coated with 2 mg/ml human vitronectin dissolved in 
PBS (50 ml/well) and stored overnight at 4-C The plates are washed two times with PBS- 

0. 05% Tween-20 (wash buffer) and blocked by incubating with about 150 ml/well of assay 
5 buffer (1%, BSA [RIA grade or better] in 50 mM Tris-HCl, 100 mM NaCl, ImM MgCl2, CaQ^ 

MnClz pH 7.4) for 60 minutes. Dilutions of standards are prepared and putative inhibitors 
CTable 3) are dissolved in assay buffer. The blocked plates ate empHed and 25 ml/well of 
inhibitor or standard solution is added to each well. Twenty-five ml of a 30 mg/ml solution 
of purified avb3 in assay buffer is pipetted into the coated plate. The final concentration of 

10 receptor in the assay well is about 15 mg/ml. The plate is incubated on a shaker for 60 
minutes. Meanwhile , for each microtite plate, 6 ml buffer solution containing 15 mg/ml of 
mouse monoclonal anHbody specific for b3 is prepared. To this solution is added ml of the 
secondary anUbody. which is anti-mouse-Fc-HRP antibody conjugate. For example, for one 
plate, prepare 6 ml of a 1 J mg/ml mouse Mab solution to which is added 1 ml of anti-mouse- 

15 FC-HRP antibody stock, (this represents a 1:6(KK) dilution of the antibody - HRP conjugate). 
This mixture is allowed to incubate during the receptor-inhibitor incubation. The assay 
plates are washed 4 times with PBS-Tween and 50 ml/well of the antibody mixture is then 
pipetted into the plate for a 60 minute incubation. The plate is washed 4 times and the color 
reaction is dex-etoped with 50 ml/well of OjS? mg/ml o-phenyldiamine in PBS containing 

20 0.012% H2O2. Alternatively, 16 mM citric add , 50 mM Na2P04 at pH 5.0 can be used as a 
substrate buffer. The reaction is stopped with 50 ml/well 1 M H2SO4. The plates are read at 
492-405 nm and the data analyzed by four-parameter fit. 

Example 35 

25 GP Ilbllla-von WUlcbrand factor (vWF) ELISA Assay 

A. pr.TSA Assay 

Microtiter plates are coated with IJl) mg/ml GP llblHa, prepared by the method of 
Fitzgerald et al., (Ami. Biochem. 151: 169-177 [1985]) and allowed ta incubate overnight in 
coat buffer. The plates are then washed three times in wash buffer (0.05% Tween 20 in PBS) 
30 and 150 ml of assay buffer is added and allowed to incubate for 1-2 hours at room 
temperature on plate shaker. The plates are washed tiiree times and 50 ml of 2x inhibitor in 
assay buffer (Assay buffen 05% BSA/50mM Tris, UK)mM NaCl, 1-OmM CaClz, l-OmM MgClz, 

1. GmM MnClz; coat buffer is the .same but without BSA) is added. Fifty ml of 4.0 mg/mi vWF 
( prepared as de.scribed by Ledford et ,1/., Throwhosis and Haeinostnsis, 64(4): 569-575 [1990]) 

35 in assay buffer is then added and allowed to incubate for one hour at room temperature on 
plate-shaker. The plates are washed three times and the antibody mixture is added (15000 
of mouse anti-vWF and 15(K10 of rabbit-anti-m»use-Fc-HRP, both commercially available) 
in assay buffer and incubated for 1 hour at room temperature on plate-shaker. Plates are 
again washed thnse times and 1(K) ml of substrate solution (10 mgOPD, 65 ml H2 O2, 15 ml 
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phosphate dtrate buffer) is added and incubated at room temperature. The color change of 
OPD/H2O2 reagent is read at 492 nm with a 405 nm reference wavelength on the filter 
photometer. 



5 Example 36 

In Vitro Human Platelet Aggregation Assay 

Platelet aggregation assays are performed in human platelet rich plasma (PRP). 

Fifty nulliliters of whole human blood (9 parts) is drawn on 3.6% sodium citrate (1 part) from 
10 a donor who has not taken aspirin or related medications for at least two weeks. The blood is 

centrifuged at 16() x g for 10 minutes at 22*C and allowed to stand for 5 minutes after which 

the PRP is decanted. Platelet poor plasma (???) is isolated from the remaining blood after 

centrifugation at 2000 x g for 25 minutes. The platelet count of the PRP is diluted to about 

300,000 platelets per microliter with PPP. 
15 A 225 ml aliquot of PRP plus 25 ml of either a dilution of the test inhibitor sample or 

a control (PBS) is incubated for 5 minutes in a Chrono-log Whole Blood Aggregometer at 25*C. 

An aggregating agent (collagen, Img/ml; U46619, 1(K) ng/ml; or ADP, 17 wM) is added and tiie 

transmission is recorded. 

20 Example 37 

Representative 1, 3, 4, and 7 substituted Benzodiazepinediones 
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Results of ELISA and Platelet Aggregation (PA) Assays for 1, 3, 4^ and 7 substituted 

Benzodiazepinediones 
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ICsoCinM) ICsodnM) ICsohnM) 
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96 


0.0(18 


0.31 


1.20 


97 


0.013 


0.92 


2.60 


98 


0.011 


0.27 


0.50 


99 


0.013 


0,^^ 





15 




ICsodnM) ICsodnM) ICsodnM) 
20 Cmpm Fg/IIbllla PA(dtrate) PA<hep^ri^) 



100 0.012(2) 0.49 

101 0.024 

102 0.015(2) 0.64 0.82 

103 0.064 
25 104 0.040 

105 0.tH)S 0.35 0.54 
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106 
107 
108 
109 



IC5o(mM) 

Fg^/TTbnia 



0.019 
0.013 
0.015 
0.027 



ICsoCmM) 



0.13 

0.59 
1.04 



ICsodnM) 



0.49 

0.89 
3.4 



10 




15 



110 
111 



ICsofenM) 

Fg/nbma 



IC5o(mM) 
PAfcttrate) 



IC50(niM) 
pAfheparin) 



0.024 
0.020 



0.70 
1.65 



20 
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CC^H 




coja 



in- 
ns 



IC50<mM) 



0.(M)6 
0.012 



ICsoCmM) 
PA(citrate) 
0.48 



10 



15 






ICsodnM) 


IC50(mM) 






PA(citratc) 


114 


0.014 


5.56 


115 


0.053 


18.8 


116 


0.016 


1.68 


117 


0.008 


171 


118 


0.019 


2.84 



lC50<mM> 
PA(heparin) 



1.80 



20 Wliile the invention has necessarily been described in conjunction with preferred 

embodiments, one of ordinary skill, after reading the foregoing specification, will be to effect 
various changes, substitutions of equivalents, and alterations to the subject matter set forth 
herein, without departing from the spirit and the scope thereof. Hence, the invention can be 
practiced in ways other than those specifically described herein. It is therefore intended 

25 that the protection granted by Letters Patent hereon be limited only by the appended claims 
and the equivalents theret)f. 
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What is claimed is: 



1. A compound represented by structural formula (I): 



W 




N 




\ 
G 

/ 



U 



PCr/US92/08788 



(I) 



where the partial structure 



10 




represents 
15 Y 




Ql__Ll 





V 




Yi 



20 
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. and 




10 



5 where 

Rl and are independently selected from hydrogen, haIo(F, CI, Br, I), cyano, carboxamido, 
carbamoyloxy, formyloxy, formyl, azido, nitro, ureido, thioureido, thiocyanato, 
hydroxy, mercapto, sulfonamido, and an optionally substituted radical selected from 
C1-C12 alkyl, C2-C12 alkenyl, C3-C12 alkynyl, C3-C12 cydoalkyl, C6-C14 aryl, 
C6-C10 aryl-Ci-Cs-alkyl, C1-C12 alkyloxy, C6-C14 aryloxy, Ci-Cl2 acylamino, 
N,N-di(Ci-Ci2)acylamino, N-(Ci-Ci2)alkyI-N-(Ci-sulfonylamino, Ci- C12 
alkylthiocarbonyl, C1-C12 alkylthio, C1-C12 alkylsulfinyl, Ci-Cu alkylsulfonyl, 
C1-C12 alkylsulfonato, N-(Ci-Ci2)alkylsulfonamido, N,N-di-(Ci-Ci2) 
sulfonamido, N-(Ci-Ci2) alkyl-N-thioformylamino, C1-C12 thioacylamino, N-(Ci- 
Ci2)alkyl-N-(Ci-Ci2) thioacylamino, C1-C12 alkylsulfinamido, N-(Ci-Ci2)alkyl- 
N-(Ci-Ci2)alkylsulfinylamino, C1-C12 carbalkoxy, C1-C12 alkylcarbonyl, C1-C12 
alkanoyloxy, N-(Ci-Ci2)alkylcarboxamido, N,N-di-(Ci-Ci2)carboxamido, N-(Ci- 
C12) alkylcarbamoyloxy, N,N-di-(Ci-Ci2)carbamoyloxy, and heterocycloalkyi or 
heteroaryl having from 1 to 3 rings, each ring having from 5 to 7 atoms with from 0-3 
heteroatoms selected from N, O, and S, provided that at least one ring contains a 
heteroatom, where the substituents are selected from halo (F, CI, Br, I), 
cyano, azido, nitro, hydroxy, mercapto, sulfonamido, ureido, thioureido, 
carboxamido, carbamoyloxy, formyloxy, formyl, Ci-C4alkyl, Ci-Qalkoxy, phenyl, 
and phenoxy, optionally, R^ and R^ when bonded to adjacent carbon atoms may join 
to form an unsubstituted or substituted aryl ring, where the substituents are 
selected from halo (F, CI, Br, I), cyano, azido, nitro, hydroxy, mercapto, 
sulfonamido, ureido, thioureido, carboxamido, carbamoyloxy, formyloxy, formyl, 
Ci-C4alkyl, Ci-C4alkoxy, phenyl, and phenoxy; 



15 



20 



25 



30 



yl, y2 Y^, y4 and are independently selected from CH, CR^, CR^, and N; 



X is selected from O, S, ==NCN, and =NO(Ci-C3)alkyl; 



is selected from CH2, NH, S, and O; 

35 

Q1 is selected from the group consisting of 
(A) an amino group selected from 
-NH2. 
-NR^H, 
40 -NR^R4, and 

-NR3r4r5, 

where R^, R^/ and R^ are independently selected from 

(i) cyano, 

(ii) an optionally substituted radical selected from 
45 (a) -NR6r7 

(b) -C(=NR8)-NR^r7, 

(c) -N=CR^.NR^r7, 

(d) -Nr1^^-CR^=NR^ and 
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(e) -NRlO-C(=NR8)-NR6R7 , , 

where each r6, r7 r8, r9, and R^O is independenUy selected from 
hydrogen, 
Ci-C4alkoxy/ 
c C1-C4 alkyi, and 

halo(F, a Br, D-Ci-Q-alkyI, 

(iii) optionaUy substituted C1-C12 alkyI, 

(iv) optionally substituted C3-C12 cydoalkyl, 

(v) optionally substituted C6-C14 aryl, 

(vi optionally substituted Q-Ce alkyl-C6-Cl4 atyl, 

(vii) optionally substituted Ci-Q alkoxy, 

(viii) optionally substituted Cg-Cw atyloxy, and 
fad) optionaUy substihitedCi-Cgalkoxycarbonyl, 

where the substituents are one to three R", each R^ independentiy selected 

1"? from _ „ , 

" (a) optionaUy substihited C6-C12 aryloxy, 

(b) optionally substituted C6-C12 arylamino, 

(c) opfa'onally substituted C6-Cl2 aroyl, 

(d) optionally substituted Q-Cs alkoxy, 

-n (e) optionally substituted C1-C8 alkoxyalkyl, 

(f) optionally substituted Q-Cs alkoxyalkyloxy, . 

(g) optionally substituted C1-C8 alkoxycarbonyl, 

(h) optionally substituted Q-Cs alkylcarbonyl, 

(i) optionally substituted Q-Cg aralkylcarbonyl, 
fi) optionaUy substituted Ci-Cg alkylthiocarbonyl, 
(k) optionally substihited C6-C12 aralkylthiocarbonyl, 
(1) optionally substituted Ci-Cg alkoxytiiiocarbonyl, 

(m) optionally substihited C6-C12 aryl 
(n) optionally substituted C1-C4 alkanoylamino, 
(o) optionally substituted Ci-C6alkoxycarbonyl-Co-C6alkylamino, 
(p) optionally substituted Q-Cs alkylsulfonylammo, 
(q) optionally substituted C6-C10 aralkylsulfonylamino, 
(r) optionally substituted C6-C10 aralkyi, 
(s) optionaUy substituted C6-C10 alkaryl, 
35 (t) optionally substihited Ci-Cg alkyltt>io, 

(u) optionally substituted Cs-Cw aralkylthio, 
(V) optionally substituted Q-Cs alkylsulfmyl, 
(w) optionaUy substituted Q-Cio aralkylsulfinyl, 
(x) optionaUy substituted Ci-Cg alkylsulfonyl, 
40 (y) optionally substituted Ce-Qo aralkylsulfonyl, 

(z) optionally substituted Ci-Cg alkylaminosulfonyl, 

(aa) optionally substituted C6-C10 aralkylsulfonylammo, 

(ab) optionally substituted 5- or 6-member heterocyde contaming 1-4 
hetero atoms selected from N, O, and S, and 

45 (ac) optionally substituted C2-C8 alkenyl, 

where the substituents are one to tiiree R^^, eadi R^^ independentiy 
selected from 
nitro, 
amino, 

50 C1-C8 alkylamino, 

dKCl-Cg) alkylamino, 
amidino, 

aminomethyleneimino, 
imino. 
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iinino-Ci-C4 alkyl, 
iminomethyleneamino, 
guanidino, 
Cft-Cio arylamino, 
5 Ci-Cg «*cylamino, 

C1-C4 alkylsulfonamino, 

azidO/ 

cyano, 

hydroxy, 

10 hydroxy-Ci-Cg-alkyl, 

Ci-Cg-alkoxy, 

phenyloxy, 

Ci-Cg alkanoyloxy, 

C1-C8 alkanoyJ, 
15 C6-C12 aroyi, 

benzamido, 

phenyl, 

halo(F, CI, Br, I), 
halo-Ci-Cs-alkyl, and 
20 Ci-Cg-alkyl, 

(ad) aminosulfonyl, 

(ae) 0x0, 

(af) thio, 

(ag) thiocarbonyl, 
25 (ah) hydroxy, 

(ai) mercapto, 
(aj) formyl, 
(ak) formyloxy, 
(al) carboxy, 

30 (am) amino, 

(an) ureido, 
(ao) amid i no, 
(ap) guanidino, 
(aq) aminomelhyleneimino, 
35 (ar) imino, 

(as) glycyl, 
(at) phthalimido, 
(au) succinimido, 
(av) morpholino, 
40 (aw) C3-C7 q^cloalkyl, and 

(ax) halo(F, CI, Br, 1), 
optionally and taken together may form optionally substituted 
tetramethylene, 
pentamethylene, 
45 3-oxopentamethyIene, and 

3-a2apentamethylene, 

where the substituents are selected from one to three R^^^ 
(B) an amidino group selected from 
-C(=NH).NH2, 
50 -C(=NH)-NHR-^' 
-C(=NR4)-NHR^'^/ 
-C(=NH)-Nr3r4, 3rjj 

-C(=NR5)-NR3r4, 

where R^, R^, and R^ are defined above, 
55 (C) an aminoalkvleneimino group selected from 

-N=CH-NH2, ' 
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-n=ch-nhr3^ 

-N=CH-NR3r4 and 
-N=CR5-NR3r4, 

where R^, R*, and R^ are defined abov^ 
5 (D) an iminoalkyleneainjno group selected from 

-NH-CH=NH, 

-nh-ch«nr3, 

-NH-CR4=NR3, and 
-NR5-CR4=NR3, 
10 where R^R*, and R? are defined above, 

(E) a guanidino group selected from 
-NH-C(=NH)-NH2, 
-NH-C(=NH)-NR3h, 
-NH-C{=NH)-Nr3r4 

15 .nh-<:{=nr5)-nr3r'*, 

■ -NR3-C(=NR3)-NR3r4, 
-NR3-C(=NH)-NR3r*, 
-1MR3-C(=NR3)-NH2, 
-NR3-C(=NH)-NH2, 
20 -Nr3<;{=NR3)-NHR* and 

-NR3-C{=NH)-NHR4, 
where R^, R^, and R^ are defined above; 

(F) an optionally substituted saturated heterocyclic group selected from 



25 



NR"' 



:i 
J 



-V- 




30 



35 



NR". 




NR"— (CHJn 




where (1) n is 0, 1, 2, or 3, (2) rI^ is selected from r6, -OL^'^^- -CR9(=NR8). 
NR6r7 <:(=NR8)-NR6r7, -N=CR9.NR6r7 .NR10-Cr9=NR8, and -NRIO- 
(C=NR8).nr6r7 where R^-rIO are defined above, (3) is O, S, or NRH and (4) 
the substituents are independently one to three R^2; , 
(G) an optionally substituted unsaturated (nonaromatic) heterocydyl selected from 

^ ■(CHa)„ 
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'(CHa)„ 

(CHa)™ .and 





where (1) m is 1, 2, or 3, (2) and R^^ are defined above, and (3) 
the substituents are independently one to three 

(H) an optionally substituted unsaturated (aromatic) heterocydyl selected from 







74 II 










0. 















where (1) 2^, Z^, and are selected from O, S, N, and NH, provided that at least 
one Z^, Z4, or Z^ is N or NH, (2) R^^"^ is defined above, and the substituents are 
independently one to tiiree 

(1) an optionally substituted bicycloheterocydic group selected firom; 
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10 



J. 




.(CH2)o 
/ 




(CHa)o 



.7? 

\ 
/ 
•(CH2)o 



\ 



/ 



where tJ , 7^, and Z9 are independently selected from 



•CH,— . 



•CH: 



•CH- 



-N: 



N , and 



15 



20 



NR"— , 

provided that at least one iJ . Z^, or is 



-N- 



,or 



where (1) o is 0, 1, or 2, (2) R^^ is defined above, and (3) the substituents are 
independently one to three "^P-; 



\y is an optionally substituted bivalent radical selected from the group consisting of 
25 (A) C3-C7-alkylene, 

(B) C3-C7-cycloalkylene, 

(C) C3-C7-alkenylene, 
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(D) C3-C7-alkadienylene, 

(E) C3-C7-alkynyIene, 

(F) C4-C7-alkadiynyIene, 

(G) Q-Cz-alkesnynylene, 
5 CH) C6-Ci4-aiylener 

a) C6-Ci4-aryl-C2-C4-alkynylene, 
(J)Ci-C3-allqrl-C6-Ci4-aryl-C2-C4-alkynylene, 
(K) C:6-Ci4-aryI-C2-C4-aII'enyIei»e, 
(L) Ci-C3-alkyl-C6-Ci4-arylene, 

10 (M) Ci-C3-alkyl-C6-Ci4-aryl-C2-C4-alkenyIene, 

(N) C6-Cl4-aryl-Ci-C3-aIkylene, 
(O) C6-Cl4-aiyl-Ci-C3-alkyloxyene, 
{P)Ci-C2-alkyl-<:6-Cl4-aryl-Ci-C2-alkylene, 
(Q) Ci-C3-alkyloxy-C6-Ci4-arylene, 

15 (R) C2-C6-alkyloxyene, 

. (S) Ci-C5-alkyloxy-Ci-C5-alkylene, 
(T) C6-Cio-aryloxyene, 
(U) Ce-ClO-aryloxy-Ci-Cs-alkylene, 
(V) C2-C6-allq'lthioene, 

20 (W) Ci-C5-aIkylthio-Ci-C5-alkylene, 

(X) Cg-Cio-arylthioene, 
OO C6-ClO-arylthio-Ci-C5-allg'Iene, 
(Z) Ci-Cs-alkylsulfoxide-Ci-Cs-alkylene, 
(AA) Ci-Cs-aUqrlsuIfone-Ci-Cs-aUgrlene, 



PCrAJS92/08788 



25 



35 



(AB) 

-R" — C— N— R"- , 

II 
0 



30 (AC) 



(AD) 



(AE) 



R6 

-R« — N— C— R^5— . 

II 
O 



0 R^ 

II I « 
-Ri^ — S— N— R«- , 

II 
0 



R6 0 

I II « 

-R«— N— S— R"- , 

II 
O 
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(AF) 

I « 

_pl4__.o— C—N— , 
II 
O 



(AG) 



(AH) 



10 (Al) 



(AJ) 



15 

(AK) 



I 

,p16-_N— c— O— R"— , 
II 
0 



R« 

pl4_ c— N— c— Rl5— , 
II II 
O O 



R* R^ 
I I 
.r16__n— C— N— R^s-. 



,r14_c— 0 — R^5- . 
li 
O 



,pl6_o— c— R«— , 
II 

o 



(AL) 



,Rl6_c— R"- • 
II 

20 O 



(AM) 



25 

(AN) 



r16_ o— c— O— R^5_. 
II 

o 



o 

II 

r"— 0— s — , 

II 

o 
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(AO) 

O 

II 

— Rl4 s-O , 

II 

0 

(AP) 

O 

(AQ) 

0 

n 

o 

10 (AR) 

_Ri4_o— R«- . 



15 (AS) 

R14-S— R«- . 



(AT) 

R« 

20 -R14_|!,__R15- 



and 



(AU) 

-HET— R^5-% 



25 



where 

Is selected from 

a chemical bond, 
30 Ci-Cg-alkyl, 

C3-C7-cycloalkyl 

C2-C5-alkenyl, 

C3-C5-aIkynyl, 

C6-Cl0-aryl/ 
35 Ci-C3-alkyl-C6-Ci2-aryl, 

Ci-C2-alkyl-C6-Cio-aryl-Ci-C2^aIkyl, 

C6-Cl0-aryl-Ci-C2-alkyl, and 

C6-Cio-aryIoxy-Ci-C2-alkyl, 
r15 Is selected from 
40 a chemical bond, 

Ci-C4-alkyl, 

C2-C4-alkenyl, 

C2-C4-aIkynyl, 

C$-CiQ-aTy\, and 
45 Ci-C3-alkyl-C6-Ci2-aryl, 
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r16 is selected from 

a chemical bond, 
Ci-Cs-alkyI, 
C3-C7-cycloalkyl 
5 Cs-Cs-alkenyl, 
C3-C5-alkynyI, 
C6-Cio-aryl, 

Ci-C3-alkyl-C6-Ci2-aryI, and 
C6-Cio-aryI.Ci-C2-alkyl, 

10 R^'^ is selected from 

C3-C4-alkenyl, 
C3-C:4-alkynyl, 

C6-CiO-aryU and 
benzyl, and 

15 HET is a heterocycle having from 5-14 atoms in from 1-3 cyde(s), each cycle having 

from 1-3 heteroatoms selected from N, O, and S, 
where the substituents are selected from one to three 

l2 is an optionally substituted bivalent radical selected from the group consisting of 

20 



(A) 



(B) 



R6 

I 

— (CH2)o— C— N- 
O 



— (CH2)o— N— C- 
25 O 



(C) 



30 (D) 



R« O 
I II 

— (CHJo N— S 



O R« 
II I 

— (CH2)o S— N- 



35 



(E) 



(F) 



II 
O 



(CH2)p C 

' II 

o 



— (CH2)p S 
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(G> 



(H) 
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10 



20 



25 



30 



35 



(I) 



0) 



15 (K) 



(L) 



(M) 



O 
I! 

— (CH2)p S 



O 
II 

o 



— (CH2)o O (CH2)o— • 

— (CH2)p O 

— {CH2)p , 

(CHa)o-CH=CH , and 

(CHa)o C=C 



where 

oislor2, 

pis 1,2,3 or 4, 

r6 is defined above, and 

where the substituents are selected from one to three R ; 
T-U-G is selected from the group consisting of 

p19 



(B) 



N C— 

R22 X 



R« 



-N=C C- 

R» R» 



40 
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(C) 

pie R19 

—u-Uc— 

R22 R21 R20 



(D) 



(E) 



10 

(F) 



15 

(G) 



(H) 



(I) 



•N C=C- 

R22 ^21 lao 



I 

-N C N- 



R22 R21 R20 



N C N— 

R22 X R** 



-N=C N— 

R21 R2° 



R23 

_i_C-N- 

20 X R20 



25 



R23 

I 

C C=N' 

R22 R21 
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0) 
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p23 R« 



C C C— 



(K) 



C X C— 

■ (L) 

rm R" 
C S C— 

I i I 



10 

(M) 



R» O R^« 

I " i 

c — s — c— 



R2a O R'" 

15 

(N) 

R23 Ri8 R" 



C C— 

R22 R« R2° 



20 (O) 

R" 



R22 i« R20 
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(P) 

R» i" R» 



10 



20 



(Q) 



(R) 



(S) 



15 (T) 



(U) 



(V) 



■C=C N- 

1,21 r20 



I I 

C C N- 



R22 r21 r20 

N C=C— 

1,22 ^21 [zO 



RIB 

I 

N C C 

I I i 



R" 



■C N C — 

X R2° 



3ie d19 



C C C — 

i 1. 1 



25 
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(W) 
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10 



15 



20 



(X) 



(Y) 



(Z) 



•C N=C— 



-M=C C- 



R23 R18 
C— C C 

I I II 

R22 R« X 



■c=:c — |j- 

R22 R2^ X 



(AA) 

N C C- 

I II II 

R22 O O 



II I 

N S C — 

1=!! I 



25 (AC) 

p18 R19 



-X C C — 

R2' R^" 
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(AD) 



20 



25 



(AE) 



10 (AF) 



(AH) 



(AI) 



-S C C— 

I! 1 1 



O R'* R" 

II I I 

s — c — c— 



O R21 R2» 



,18 

l__ 

^ I i 

(AG) 

l_ 

" L I 

15 O Pi" R*" 



O R" 

II I 

-S N C 

O R2° and 



C=N C— 



where 
XisOorS; 

and R^*^ are independently selected from the group consisting of 
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(i) hydrogen, 

(ii) optionally substituted C1-C12 alkyl^ 

(iii) optionally substituted C3-C12 alkenyl, 

(iv) optionally substituted C3-C14 cydoalkyl 

5 (v) optionally substituted C1-C12 alkyl-C6-Cl4-aryl. 

(vi) optionally substituted C6-Cl4 aryl 

(vii) optionally substituted C1-C4 alkylp^^nyl, and 

(viii) optionally substituted C1-C12 alkoxy, 
r19 and are independentiy selected from 

10 (0 hydrogen, 

(ii) halo(F, CI Br, J), 

(iii) Ci-<::4 alkoxy, 

(iv) C1-C4 alkyl 

(v) phenyl, 

15 (vi) benzyl, and 

(vii) halo(F, CI, Br, D-Ci-C4-alkyl, 
and r22 are independently selected from the group consisting of 

(i) hydrogen, 

(ii) optionally substituted Ci-Ci2-alkyl, 
20 (iii) optionally substituted C6-Ci4-aryl, 

(iv) optionally substituted C3-Ci4-q^cloalkyl, 

(v) optionally substituted Cl-Ci2-alkyl-C6-Cl4-aryl and - 

(vi) optionally substituted Ci-Ci2-alkyl^3-Cl4-cycloalkyl, 
where ihe substituents are selected from 

25 (a) halo (F, CI, Br, I), 

(b) nitro, 

(c) hydroxy, 

(d) carboxy, 

(e) tetrazole, 

30 (f) hydroxamate, 

(g) sulfonamide, 

(h) trifluoroimide, 

(i) phosphonate, 
(i) Ci-C6-alkyl, 

35 (k) C6-Ci4-aryl, 

(I) benzyl, 

(m) C3-Ci4-cycloalkyI, 
(n)COR^4 

where R^"* is selected from the group 
40 C1-C8 alkoxy, 

C3-C12 alkenoxy, 
C6-Ci2aryloxy, 
Ci-C6-aIkyl-C6-Ci2-aryloxy, 
di-Ci-C8-alkylamino-Ci-C8-alkoxy, 
45 acyIamino-Ci-C8-aIkoxy selected from the group 

acetylaminoethoxy, 
nicotinoylaminoethoxy, and 
succinamidoethoxy, 
Ci-C8-alkoyk)xy-Ci-C8-alkoxy, and 
C6-C12 aryl-Ci-C8-alkoxy where the aryl group is 
unsubstituted or substituted with one to three of 
tlie groups 

nitro, 

halo (F, CI, Br, I), 

55 Ci-C4-alkoxy, . 



50 
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amino, 
hydroxy, 

hydroxy-C2-Cg-aIkoxy, and 
dihydroxy-Cs-Cg-alkoxy^ and 
5 (o) CONR25r26 

where 

r25 

and 

r26 

are independently selected from 

hydrogen, 
Ci-Cio-alkyl, 
C3-Cio-aIkenyl, 
10 C6-Cl4-aryl, 

Ci-C6-aIkyI-C6-Cio-aryI, 

optionally 

r25 

and taken together may form 
trimethylene, 
tetramethylene, 
15 pentamethylene, and 

3-oxopentamethylene, and 

(vii) Q^-L-'^- 

where is selected from 

hydrogen, and 
20 and 

is selected from 

a chemical bond, 

L^, and 

l2; 

25 

D is selected from the group consisting of 
r22, and 

-(C=0)-Xaa, where Xaa is one to three D or L a-amino acid residues; 

30 W is -R27-w where 

r27 is selected from 

(a) a covalent bond, 

(b) substituted or unsubstituted methylene, and 

(c) substituted or unsubstituted ethylene, 
35 where the substituents are selected from 

(i) nitro, 

(ii) halu(F, CI, Br, I), 

(iii) Q-C^ alkyl, 

(iv) halo(F, CI, Br, I)-Ci -C6 alkyl, and 
40 (v) substituted or unsubstituted phenyl 

where the phenyl substituents are selected from 

(1) Ci-C6 alkyl, 

(2) Ci -C6 alkoxy, 

(3) halo(F, CI, Br, 1), and 
45 (4)CF3; 

w is selected from 

(a) -COR28, 

(b) -S03R31, 

(c) -NHS02R32^ 

50 (d) -P0(0R31)2, 

(e) -S02NHR32, 

(f) -CONHOR^^ 

(g) <:(OH)R33pO(OR33)2, 

(h) -CN, 
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CO -S02NH-heterocycle where tfie heterocycle is a 5- or 6-inember aromatic 
ring containing 1 to 3 heteroatoms selected from O, N,and S and where the 
heterocycle is unsubstitufed or substituted wift one or two substituents 
selected from the group 
5 (i) -OH, 

(u) -SH, 

(iii) -(Ci-Qalfcyl). 

(iv) -Ci-Qalkoxyl, 
(V) CF3, 

10 (vi) halo(F, O, Br, 1), 

(vii) NO2, 

(viii) -COOH, 

(ix) -COCKCi-C4alkyI)/ 

(x) -NH2, 

15 (xi) -NHCCi-QalkyD' ^ 

(xii) -N(Ci-C4alkyl)2, 
0) -CH2S02NH-heterocycle, 

(k) -SO2NHCOR33, 
(1) -CH2SO2NHCOR32. 
20 (m) -CONHSOiR^^, 

(n) -CH2CONHSC32R^. 
(o) -NHC0NHS02R3^, 
(p) -NHSO2NHCOR33, 
(q) -CONHNHSO2CF3, 

25 (r) -C0N(0H)R31, 

(s) -CONHCOCF3, 
(t) -CONHSO2R28 
(u) -CONHSO2R25, 
(v) -CONHSOiR^'', 

30 



(w) 



N-N 

" .N 

N 

d37 



— CH 



N-N 

>-4 .N 
' N 



35 



N-N N-N 

— CONH-< N ^K.-^CPs 

N N 

Cv) R'' , H 
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^""^^ H 

(aa) , (ab) N-^r38^ 
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(am) 



H , (an) N 



(ao) N ,and (ap) ^ 



* r2S is selected from the group consisting of 
(a) hydroxy, 
10 (b) Ci-C8-alkoxy, 

(c) C3-Ci2-alkenoxy, 

(d) C6-Ci2^aryIoxy, 

(e) Ci-C6-alkyl-C6-Ci2-aryIoxy, 

(f) di-Ci-Cg-alkylamino-Ci-Cg-alkoxy, 

15 (g) acylamino-Ci-Cg-alkoxy selected from the group 

(i) acetylaminoethoxyr 

(ii) nicotinoyiaminoethoxy, and 

(iii) succinamidoethoxy, 

(h) Ci-Cg-alkoyloxy-Ci-Cg-alkoxy, 
20 (i) C6-Ci2-aryI-Ci-C8-aIkoxy, 

where any aiyl groups are unsubstituted or substituted with one to 
three of the groups 

(i) nitro, 

(ii) halo (F, CI Br, I), 
25 ("0 Ci-Q-alkoxy, and 

(iv) amino, 

(j) hydrox)'-C2-C8-alkoxy, 

(k) dihydroxy-C3-C8-aIkoxy, and 

(I) NR29r30; 

30 and R^^^ are independently selected from the group 

(a) hydrogen, 

(b) Ci-Cg-alkyI, 

(c) C3-C8-alkenyI, 

(d) C6-Ci2-aryl, 

35 (e) C6-Ci2-aryl-Ci-C8-alkyI 

where any aryl groups are unsubstituted or substituted with one to three of 
the groups 

(i) nitro, 

(ii) halo (F, CI, Br, I), 
40 {iii)Ci-C4-aIkoxy, and 

(iv) amino; 
r31 is selected from the group consisting of 

(a) hydrogen, 

(b) Ci-Ce alkyi, 

45 (c) halo(F, CI, Br, I)-Ci-C6 alkyl, 

(d) phenyl. 
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(e) benzyl, and 
(0 -CH2-O-COCH3; 
r32 is selected from the group consisting of 

(a) hydrogen, 
5 (b) benzyl and 

(c) -CH(R35).o-C{0)R35; 

r33 is selected from the group consisting of 
, (a) aryl, 

(b) heteroaryl 

10 (c) (C3-C7)-cycIoalkyl, 

(d) (Ci-Q)-alkyl, unsubstituted or substituted witii a substituent selected 
from the group consisting of 

(i) aryl 

(ii) heteroaryl, 
15 (ill) -OH, 

(iv) -SH, 

(V) {Ci-C4)-alkyl, 

(vi) (Ci-C4)-aIkoxy, 

(vii) (Ci-C4)-aIkylthio, 
20 (viii) -CF3^ 

(ix) halo (F, CI, Br, 1), 

(x) -NO2, 

(xi) -CO2H, 

(xii) C02-(Ci-C4)-alkyl, 
25 (xiii) -NH2, 

(xiv) -N[(Ci-C4)-alkyl]2. 
(XV) .NH[(Ci-C4)-alkyi], 

(xvi) -PQ3H, and 

(xvii) rO(OH)(Ci-C4)-alkoxy, and 
30 (e) (Ci-C4)-perfIuoroalkyI; 

r34 15 selected from the group consisting of 

(a) -CN, 

(b) .NO2, 

(c) -COOR^l 

35 (d) Ci-C6-perfluoroalkyI^ and 

(e) CF3; 

r35 is independently selected from the group consisting of 

(a) hydrogen, 

(b) optionally substituted (Ci-C6)-alkyl, 
40 (c) optionally substituted (C2-C6)-alkenyl, 

(d) optionally substituted (C2-C6)-alkynyl, and 

(e) optionally substituted (C3-C8)-cycloalkyl, 
where the substituents are selected from the group 

(i) OH, 

45 (ii) {Ci-C4)-aIkoxy, 

(iii) CCbR^-'*, 

(iv) OCOR^-^, 
(V) CONHR33 
(vi) C0N(R33)2. 

50 (vii) N(r33)C(0)R33, 

(viii) NH2, 

(ix) (Ci-C4)-alkylamino, 

(x) di[(Ci-C4)-alkyl]amino, 

(xi) arvl, and 
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(xii) heteroaryl, 

(f) -C(OHryl/ 

(g) -NO2, 

(h) haloCa, Br, I, F), 
5 (i) -OH, 

(I) -or36, 

(k) -(Ci-C:4)-perfluoroalkyl, 
G) -SH, 

(m) -S(0)l-2 (Ci-C4)-alkyl, 
10 (n)-C02R33, 

(o) -SO3H, 

(p) -NR33r36, 

(q) -NR33C(0)R36, 

(r) -NR33C00R32 
15 (s)-S02NHR32 

(t) -SOzNR^R^^ 

(u) -NHS02R3^, 

(V) -C(0)NHS02R3-, 

(w) aryl, 

20 (x) heterocyde, 

(y) morphoIin-4-yI, 

(z)CONH2,and 

(aa) lH-tetrazoI-5-yI; 
g36 js selected from the group 
25 (a) hydrogen, and 

(b) (Ci-C4)-alkyl unsubstituted or substituted with 

(i) NH2, 

(ii) NH[(Ci-C4)-aIkyI], 

(iii) N[(Ci-C4)-alkyll2' 
30 (iv) CO2H, 

(v) C02(Ci-C4)-alfcyl' 

(vi) OH, 

(vii) SO3H, and 
(viiO SO2NH2; 

35 R^^ is selected from the group consisting of 

(ay hydrogen, 

(b) (Ci-C6)-alkyl, 

(c) (C2-C6)-alkenyl, 

(d) (Cl-C6)-alkoxyalkyI, 
40 (e)-CH2-0-COCH3,and 

(f) -C:H2-phenyl, where the phenyl is unsubstituted or substituted witti a 
substituent selected from 

(i) -NO2, 

(ii) -NH2, 

45 (iii) -OH, and 

(iv) -OCH3; 

r38^ r39^ and R^O are each independently selected from 

(a) hydrogen, 

(b) CI, 

50 (c) CN, 

(d) NO2, 
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(e)CF3, 
(0 C2F5, 

(g) C3F7, 

(h) CHF2. 
5 (i) CH2F, 

(j)C02CH3, 
(k) CO2C2H5, 
(I)S02CH3, 
(m) SO2CF3, and 
10 (n) SO2C6F5, 

wherein Z is selected from O, S, NR^'^ and CH2; 
JR^l is selected from hydrogen, CH3, and CH2C6H5; and 

pharmaceutical ly acceptable salts thereof. 

15 



2. The compound of Claim 1 represented by formula II: 

20 




where 

25 is one to three groups independently selected from hydrogen, haIo(F, CI, Br, I), cyano, 
carboxamido, carbamoyloxy, formyloxy, formyl, azido, nitro,ureido, thioureido, 
hydroxy, mercapto, sulfonamido, and an optionally substituted radical selected 
from C1-C12 alkyl, C2-C12 alkenyl, C3-C12 alkynyl, C3-C12 cycloalkyU C6-C14 
aryl, C6-C10 aryl-Ci-C8 alkyl, C1-C12 alkyloxy, C6-C14 aryloxy, and C1-C12 

30 acylamino, where the substituents are selected from halo(F, O, Br, I), cyano, azido, 

nitro, hydroxy, mercapto, sulfonamido, ureido, thioureido, carboxamido, 
carbamoyloxy, formyloxy, formyl, C1-C4 alkyl, C1-C4 alkoxy, phenyl, and 
phenoxy; 

35 is selected from the group consisting of 
(A) an amino group selected from 
-NH2, 
-NR^'^H, 
-NR^r4, and 
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where R?, R*, and r5 are independently selected from (i) an opbonally 
::^t^d radical selected from (a) -NR^R^ (b) -Cf NR^H^^ g . 
N=CR9-NR6r7, (d) -NR10-CR9=Nr8 and (e) ^10.C(=NR8)^6r7 
5 v*ereeadiR6R7R8,R5andRlOisindependenUysdectedfromhydrog0i,^^^^ 

C1-C4 alM' and halo(F, O, Br, IKl-Q-alkyl, (u) optionally substituted 

Sbs^mt^ ci^Cu (V) optionaUy substituted Ci^S ^^^^ 
optionaUy substituted Ci-Cs alko^, and (vii) optionally substituted Q-Cu 
10 aryloxy, where the substituents are one to three R", each R" independently 

from (a) optionally substituted Q-C12 aryloxy, (b) optionally substituted 
a^^mSo, W op/onally subsUtuted Cfi-Cu aroyl, where the subshhients 
areoneto three R12 each R12 independently selected '"""/'"'-^"^"'Sn^^i^no- 
alWlamlno, di-(Ci-C8) alkylamino, amidino, aminomethy leneimmo, muno, un.no- 
15 C1-C4 alkyl, iminomethyleneamino, guanidino, C6-C10 arylamino, Q-Cs 

- • aiteiiino, C1-C4 alkylsulfonamino, azido, cyano, hydroxy, hydro^gr-Cl-Cg-alkyl, 
cTSaltoxy! p^enyioxy, Ci-Cg alkanoyloxy, Q-Cg alkanoy^ C6-C12 aroj^ 
benSnido,%yI, halo(F, Cl, Br, I), halo-Cl-Cg-alkyl, and Ci-Cs-aUyl, (d) 
hS a Br I) (e) hydroxy, (f) mercapto, (g) formyl, (h) formyloxy, (i carboxy, 
20 t :^n?:^ '^^, (1) amK (m) guLdino, (n) a™;--«^y""^,^°^ 

(p) glycyl (q) phthalimido, (r) succinimido, (s) morpholino, and (t C3-C7 
Scloallqrl, optionally r3 and taken together may form optionally substituted 
teframethylene, pentamethylene, 3-oxopentamethylene and 3- 
azapentamethylene, where the substituents are selected from one to three R , 
25 (B) an amidino group selected from 

-C(=NH)-NH2, 
-C(=NH)-NHR3, 
.C(=NR4)4MHr3, 
-C(=NH)-NR3r^, and 
30 -C{=NR5)-Nr3R*, 

where R^, R*, and r5 are defined above, 

(Q an aminoallg'leneamino group selected from 

-n=c:h-nh2, 

-N=CH-NHR3, 
35 -N=CH-NR3Ri and 

-N=CR5-Nr3r4 
where R^ R*, and R^ are defined above, 

(D) an iminoallqrieneamino group selected from 

-NH-CH=NH. 
40 -NH-CH=NR3, 

.NH-CR^=NR^, and 
-NR5-CR4=NR3, 
where R^, R*, and r5 are defined above, 

(E) a guanidino group selected from 
45 -NH-C(=NH)-NH2, 

-NH-C(=NH)-NR3h, 
-NH-C(=NH)-NR3r4, 
-NH-C(=:NR5)-NR3r-*, 

-nr3-c(=nr3)-nr3r4. 

50 .NR3-C(=NH)-NR3r4, 
-NR3-C(=NR'^)-NH2, 
-NR3-C(=NH)-NH2, 
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-NR3-C(=NR3)-NHr4, and 
.NR3.C(=NH)-NHr4, 
where r3 R^, and R^ are defined above, and 

(F) an optionally substituted saturated heterocyclic group selected from 



5 






, and 1 



10 



where (1) n is 0, 1. 2, or 3, (2) R^^ is selected from; r6, -CR9=NR8, -CR9(=nr8). 
NR6r7 <:(=NR8)-NR6r7, -N=CR9-Nr6r7 -NR10-CR5=NR8, and -NRIO- 
(C=NR8)-^aR6R7 where R^-rIO are defined above, (3) is O, S, or NR13, and (4) 
die substituents are independently one to three R^^; 



l1 is an optionally substituted bivalent radical selected from the group consisting of C3-C7- 
alkylene, C3-C7-cycloalkylene, C3-C7-alkenylene, C4-C7-cycloalkenyIene, C5-C8- 
cydoalkadienylene, C3.C7-alkadienylene, C3-C7-alkynylene, C4-C7- 
alkenynylene, C6-Ci4-arylene, C6-Ci4-aryl-C2-C4-alkynylene, Ci-C3-alkyl-C6- 
Ci4-aryl-C2-C4-alkynylene, C6-Ci4-aryl-C2-C4-alkenylene, Ci-C3-alkyl-C6-Ci4- 
arylene, Ci-C3-alkyl-C6-Ci4-aryl-C2-C4-alkenylene, C6-Ci4-aryl-Ci-C3- 
alkylene, C6-Ci4-aryl-Ci-C3-alkyloxyene, Ci-C2-aIkyl-C6-Ci4-aryl-Ci-C2- 
alkylene, Ci-C3-alkyloxy-C6-Ci4-arylene, C2-C8-alkyloxyene, Ci-Cs-alkyloxy- 
Ci-C5-alkylene, C6-Cio-aryloxyene, C6-Cio-aryloxy-Ci-C5-alkylene, Ce-CiQ- 
arylthio-Ci-Cs-alkylene, 



_R14 



C— N— R"- , 
11 



O 



30 



_R16 



N— C— R^' 
II 



O 



O R« 



-R1« — 




S— N 

II 
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10 



R6 O 

-R«— N— S— R^*- , 

II 
O 

R14-S— R«-. . 

O 

«R14_S_R1S_ . 

O 

n 

o 

_f,iB_-c— R«-- • 
II 

o 

R6 

-R"— O— R"- , 



15 



where R^'* is selected from a chemical bond, Ci-Cs-alkyl, C3-C7-cydoalkyl, C2-C5- 
alkenyl, Cs-Cs-alkynyl, Ce-CiQ-aryl Ci-C3-aIkyl-C6-Ci2-aiyl, Ci-C2-alkyl-C6- 
Cio-aryl-Ci-C2-alkyl, and C6-Cio-aryl-Ci-C2-alkyl, r15 is selected from a 
chemical bond, Ci-Q-alkyl C2-C4-a»cenyl, C2-C4-alkynyl, and C6-Cio-aryI, R 
20 is selected from a chemical bond, Ci-Cs-alkyl, C3-C7-cycloalkyl, Ca-Cs-alkenyl, 

C3-C5-alkynyl, Q-Cio-aryl, Ci-C3-aIkyl-C6-Ci2-aryl, Ci-C3-aIkyl-C6-Cl2-aryl 
and C6-ClO-aryI-Cl-C2-allq'l/ where the substituents are selected from one to three 
Rl2; 

25 r20 is selected from the group hydrogen, haIo(F, CI, Br, 1), C1-C4 alkoxy, C1-C4 -alkyl, 
phenyl, benzyl, and halo(F, CI, Br, D-Ci-Q-allqrl; 

r22 is selected from the group consisting of (i) hydrogen, (ii) optionally substituted C1-C12- 
alkyl, (iii) opHonally substituted C6-Ci4-aryl, (iv) optionally substituted C3-C14- 

30 cydoallqrl, (v) optionally substituted Ci-Ci2-aIkyl-C6-Ci4-aryl, (vi) optionally 

substituted Ci-Ci2-aIkyl-C3-Ci4-cycloalkyl, where the substituents are selected 
from (a) halo (F, Q, Br, I), (b) nitro, (c) hydroxy, (d) carboxy, (e) tetrazole, (f) 
hydroxamate, (g) sulfonamide, (h) trifluoroimide, (i) phosphonate, Q) C1-C6- 
alkyl, (k) Q-Cw^uyl, (1) benzyl, (m) C3-Cl4-cycloalkyl, (n) C0r24 where r24 is 

35 selected from the group Ci-Cs-alkoxy, Cs-Cn-alkenoxy, C6-Cl2-aryloxy, di-Ci- 

Cg-alkylamino-Ci-Cs-alkoxy, acylamino-Ci-Cg-alkoxy selected from the group 
acetylaminoethojgr, nicotinoylaminoetiioxy, succinamidoethoxy, and 
pivaloyloxyethojqr, and C6-Ci2-aryl-Ci-C8-alkoxy where the aryl group is 
unsubstituted or substituted with one to three of Uie groups nitro, halo (F, CI, Br, I), 

40 Cl-Q-alkoxy, amino, hydroxy, hydroxy-C2-C8-all«>xy' a"'* dihydroxy-Cs-Cg- 

alkoxy, (o) CONR25r26 where r25 and R^^ are independently selected from 
hydrogen, Ci-Cio-alkyi, C3-Cio-alkenyl, Ce-Cw-aryl, Ci-Ce-alkyl-Ce-CiQ-aryl, 
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optionally r25 and r26 taken together may fonn trimethylene, tetramethylene, 
pentamethylene, and 3-oxopentamethyIene, and (vu) q2.l3- where is selected 
from hydrogen, and q1, and l3 is selected from a chemical bond, L^, and L^, where 
l2 is an optionally substituted bivalent radical selected from (he group consisting of 

5 

I 

— (CH2)o— C— N . 



I 

— (CH2)o— N— C— 
O 

R6 o 



— {CH2)o— N— S- 
10 o 



o 



15 



20 



— (CH2)p S , 

0 

II 

— (CH2)p S . 

0 
II 

— (CH2)p S . 

II 

o 

— (CHa)o O (CH2)o— ' 



— (CH2)p 0 

25 

— (CH2)p , 

30 (CHJo— CH=CH — .and 

(CHa)„ C=C 

35 where o is 1 or 2, p is 1 , 2, 3 or 4, is defined above, and where the substituents are 

selected from one to three K^h 
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D is selected from the group consisting of r22, and -(C=0)-Xaa, wheie Xaa is one to three D 
or L a*ainino add; 

r28 is selected from the group consisting of (i) hydroxy, (u) Ci-Cg-alkoxy, (iu) C3-C12- 
5 alkenoxy, (iv) C6-Cl2-^loxy, (v) Ci-C6-aHcyl-C6-Ci2u»ryl^ (vi) dijCl-Q- 

alkylan^no^l<:8-alkoxy, (vii) acyiamino^Il-Cs-alkoxy selected from the group 
(a) acetylaminoethoxy, (b) nicotinoylaminoelhoxy, and (c) sucdnaimdoemoxy, 
1) cWalkoylo^Vi-Cg-alkoxy, (ix) Cg-Cia-aryl-Ci-Cg-alkoxy whe« Jhe 
aiyl group is unsubstituted or substituted with one to three of the groups (a)nitro Cb) 
10 . halo (F, a Br, I), (c) Ci-C4-alkoxy, and (d) amino, (x) hydroqr-Cz-Cs-alkoxy, (xi) 

dihydroxy-C3-C8-alkoxy, and (xii) NR29r30 ^here R^^ and r30 are indepa.d«,tly 
sel«ted from the group (a) hydrogen, (b) Q-Cg-alkyl, (c) C3-C8-alkenyl (d) Cs- 
Ci2-aiyl where the aryl group is unsubstituted or substituted with one to three of 
the groups nifro, halo (F, CI, Br, 1), Ci-C4-alkoxy, and amino, and (e) C6-Cl2-aryl- 
15 Ci-Q-alkyl where the aryl group is unsubstituted or substihited with one to three of 

. die groups nitro, halo (F, Q, Br, 1), and Ci-Q-alkoxy; 

r29 is one or two groups independendy selected from the group (a) hydrogen, (b) Q-Cg- 
alkyl, (c) C3-C8-alkenyl, (d) C6-Ci2-aryl, and (e) Cs-Ciz-aryl-Ci-Cs-alM, 
20 where any aryl groups are unsubstituted or substituted with one to three of the 

groups (i) nitto, (ii) halo (F, CI, Br, 1), (iii)Ci-C4^1koxy, and Ov) ammo; and 

pharmaceutically acceptable salts thereof. 

25 . ^ 

3. The compound of aaim2where-Ll- is selected from the group consistmg of 

(CHa),— R«- , 

30 (CHa),— CSC— R«- , 

(CHJr— CH=CH-R«- . 



35 




R«- , 



(CHa).— R«- 



R« 

-rM— C— N— R'5- 
11 

40 t> 
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il 
O 

O R* 

-R"— S— N— R"- , 

II 
O 

R8 o 

-R« — N— S— R"- . 

II 
O 

rM-S— R«- . 

0 

-R" — S— R«- . 

O 

n 

o 

II 

o 

T 

15 -R"— N R^'— . jind 



-Ri^—O—R"- . 

20 where 

p is 1, 2, 3, or 4; 
qis3,4,5,6or7; 

25 

r is 1,2, 3, 4, or 5; 
s is 2 or 3; 

30 is selected from 

C2-C5-alkyl, 

C3-C7-cycloaIkyl, 

C2-C5-alkenyl, 

C3-C5-alkynyl, 
35 C6-Cio-aryl, 

Ci-C2-alkyl-C6-Ci2-aryl, 

Ci-C2-alkyl-Qi-Cio-aryl-Ci-C2-aIkyl, 
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Ce-ClO-ajyl-Q-Cli-alkyl, and 
C6-Cl0-aryloxy-Ci-C2-alkyl; 

r15 is a chemical bond connecting to position 7of the benzodlazepinedione; 

5 

is selected from 
C2-C5-alkyl 
C3-C7-cycloalkyl, 
C3-C5-alkenyl, 
10 Ca-Cs-alkynyl, 
C6-Cio-aryl, 

Ci-C3-alkyl-C6-Ci2-aryl and 
C6-Ci0-aryl-Ci-C2-alkyl, 

wherein R^^ and R^^ bond to Q^. 

15 

4. The compound of Claim 3 where is selected from the group consisting of 
hydrogen, 

optionally substituted Ci-Cfi-alkyl, 
20 where the substituents are selected from 

amino, 

hydroxy, 

halo(F, a, Br, I), 

carboxy, and 
25 Ci-Q-alkoxycarbonyl, 

optionally substituted Ce-CiQ-aryl, and 
optionally substituted C6-Ci2-aryI-Ci-C4-alkyl, 
where the substituents on any aryl group are selected from 

amino, 

30 nitro, 

halo(F, CI, Br, I), 

halo(F, CI, Br, I)-Ci-C6-alkyl, 

Ci-C6-aIkoxy, 

C6-Cio-aryloxy, 
35 amino-Ci-C6-acylamino, 

amino-Ci-C6-acyl, and 

guanidino-Q;-CiO-aroylamino- 

40 5. The compound of Qaim 3 where QI-L^ is selected from the group consisting of 

H2N {CH2)3 « 



45 



50 



H2N— (CH2)4 , 

H2N— (CH2)5 . 

HgN — (CH2)6 . 



NH 
II 

HaN— C— HN— (CH2)3 . 
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10 



NH 
il 

HaN — C— HN — (CHa)* , 



NH 
II 

HaN — C— HN — (CH^s' 



NH 
II 

HaN — C— HN — (CHa)6 , 



NH 
II 

HaN— C (CHa)3 



15 



NH 
II 

HaN— C (CH2)4- 



20 



25 



NH 
II 

HaN— C (CH2)6- 



NH 
II 

HaN— C (CHa)«- 



HaN— {CHa)2— O— , 



HaN— (CH2)3 — O , 



30 



HaN— (CH2)4— O , 



35 



HaN— (CH2)5— O , 



NH 
II 

HaN — C — HN — {CH^3 — O 



NH 
II 

HaN — C— HN — (CH^^ — O 



40 
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10 



15 



20 



25 



30 



NH 

HaN— C-HN— (CH2)5 — O — , 



NH 

HaN— C— HM— (CH2)6 — O , 



NH 

HaN— C (CHa)2 — O , 



NH 
II 

HaN— C (CHaJa — O . 



NH 

HaN— C (CH2)4 — 0 . 



NH 

HaN— C {CHik — O , 



1 ^ ^ — CHa- O — 



HN 



NH . . 

HaN-C— N V-CHa-O 



HN^ ^ (CH2)2- O 



NH . . 

If / \ 
HaN— C — N ) — (CHa)a-0 — 



HN ^ (CH2)3-0 
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10 



15 



20 



25 



30 



35 



NH , . 

II / \ 
H2N— C — N y— (CH2)3- 0 



o 



HN /— (CH2)4-0 



NH . . 

II / v_ 

H2N- C N >— (CH2)4- O 



HaN CHa — CSC . 

HjN — (CH2)2 — CSC . 

HjN (CHa),— C=C , 

HaN (CHa)4— CSC , 



NH 
II 

HaN— C— HN CHa — CSC- 



NH 
II 

HaN — C — HN — (CHa)a— CSC — , 



NH 
II 

HaN — C — HN (CH2)3— CSC , 



NH 
II 

HaN — C — HN — (CH2)4 — CSC , 
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NH /=v Y 



H2N 



NH . . H 



10 



H 

H2N-CH2— N • 



15 



20 



NH H 
II I 
H2N— C-CH2 — jj—'*'" 

O 



NH H 
II I 
H2N — C - CH2— CH2— C— N- 

O 



NH H 
II > 
H2N- C— CH2- CH2— CH2— C— N- 

0 



25 



NH 
II 

H2N— C-NH 



H 

I 

•CH2— C— N- 
II 
O 



NH H 

II i 
H2N— C~NH-CHi-CH2—C— N , 



30 
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6. The compound of Qaim 2 selected from the group consisting of; 

l-(4-chlorophenyI)methyl-4-(2-carboxyethyI)-7-(4-(l-piperi2in)-phenyl)-3,4-dihydro-lH- 
25 l,4-benzodiazapine-2,5-dione, 

l-(diphenyl)methyl-4-(2-carboxyethy])-7-(4-(l-piperi2in)-phcnyl)-3,4-dihydro-lH-l,4- 
benzodiazapine-2,5-dione/ 

l-(m-trifluromethyl)phenyl-4-(2-carboxyethyl)-7-(4-(l-piperizin)-phenyl)-3,4-dihydro- 
lH-14-benzodiazapine-2^-dione, 
30 l-methyI-4-{2-carboxyethyl)-7-(4-(l-piperizin)-phenyI)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-d ione, 

l-{l-Tnethyl)ethyl-4-(2-carboxyethyl)-7-(4-(l-piperizin)-phenyl)-3,4-dihydro-lH-l,4- 
benzodiazapine*2^-dione. 
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l-{2-methyl)propyl-4-(2-carboxyethyl)-7-{4Kl-piperi2in)-phenyl)-3,4^ihydro-lH-l 
benzodiazaptne-2,5^fone, 

l-(4<hIorophenyl)methyMK2-<arboxyethyl)-7K4-{2-aminoethoxy)-phenyl)-3,^^ 

lH-14-ben2odiazapine-2^ione, 
5 l.(diphenyl)methyl-4-(2<arboxyefhyl)-7K4-{2-aminoethoxy)-phenyl)-3,4-dihydro-^^^ 

l,4-ben2odiazapme-2,5-dione, 

l.(m-trifluromethyl)phenyl-4-(2<arboxyethyI)-7.(4-(2.am 
dihydro-lH-l,4-benzodia2apine-2^-dione, 

l-methyl-4-(2<arboxyethyl)-7-(4-(2-aminoethoxy)-phenyl)-3,4-dihyd 

10 benzodiazapine-2^-dione, 

l-(l-methyI)ethyM.(2-carboxyethyI)-7-(4-(2-aminoethoxy).phen^^ 

benzodiazapme-2^-dione, 

l.(2.methyl)propyl-4.(2-carboxyethyI)-7.(4.(2-aminoethoxy^ 

l^-benzodiazapine-2^-dione, 
15 i-(diphenyl)methyl-4-(2-carboxyethyl)-7.(6.aminohexyl)-^^ 

benzodiazapine-2^-dione, 

l-(diphenyi)methyMK2-carboxyethyI)-7.(6-aminohex-l-ynylH,4-dihy^ 
ben2odiazapine-2^-dione^ 

l.(diphenyI)methyl-4-{2-carboxyethyl)-7-(5-aminopentoxy)-3,4.dihydro-lH^^ 

20 benzodiazapine-2^-dione, 

l-(diphenyl)methyl-4-(2<arboxyethyl)-7.(5-guanidinopentyI)-3,4Kli^^^ 

benzodiazapine-2,5-dione, 

l-(diphenyI)methyM-(2<arboxyethyI)-7-(4-guanidinobutoxy)-3^ 

benzodiazapine-2^-dione, 
25 l.(diphenyl)methyI-4-a<arboxyethyl)-7-(5-aminopent.l-ynyI)-34-^ 

benzodiazapine-2^-d ione, 

l.(di>henyl)methyM-(2.carboxyethyI)-7.(5-fiuanidinopent.l-ynyI)-3,4^^ 
benzodiazapine-23-dione, 

l-(diphenyl)methyl-4-(2-carboxyethyl)-7.(4.amidino)benzamido-3,4-dihyd^^ 

30 benzodiazapine-2^-dione, 

l-(diphenyl)methyl-4-(2<arboxyethyl)-7-(4.amidino)benzyloxy-3,4-dihydro-lH-l^^^ 

benzodiazapine-2^-dione, 

l.(diphenyl)methyI-4-(2<arboxyethyI)-7-[2-(4-amidinophenyl)]ethenyW 

l,4-benzodiazapine-2^-dione, 
35 l.{diphenyl)methyl-4-(2-carboxyethyl)-7-[2-(4-amidinophenyI)]ethynyl-3,4-dihy 

l,4-benzodiazapine-2^dione, 

l-(4.chIorophenyI)methyl-4.(2-carboxyethyl)-7-(6-aminohexyI)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-dione. 
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l-(4-chlorophenyl)methyM-(2<arboxyethyl)-7-(5-aminopentoxy)-3,4-dihydro-lH-l 

benzodiazapine-2^-dione, 

l-(4-chlorophenyl)methyI-4-(2-carboxyethyl)-7-(4-amidino)ben2amido-34-dihydro-lH^ 

l,4-benzodiazapine-2,5-dione, 
5 l-(4<hIorophenyl)methyJ-4-(2-carboxyethyl).7-(4-amidino)benzyloxy-3,4-dihydro-lH^ 

l,4-benzodiazapine-2,5-dione, 

l-(4-chlorophenyl)methyl-4-(2-carboxyethyl)-7-[2-(4-amidinophenyl)lethenyl-3,4- 
dihydro-lH-l,4-benzodiazapine-2,5-dione, 

l-(4<hlorophenyl)methyl-4.(2-carboxyethyl)-7-(2.(4-amidinophenyl)]ethynyl-3,4- 

10 dihydro-lH-l,4-benzodia2apine-2^-dione, 

l-methyl-4-(2-carboxyethyl)-7-(4-amidino)ben2amido-3,4-dihydro-lH-l,4- 

benzodiazapine-23-dione, 

l-methyl-4-(2-carboxyethyl)-7-(4-amidino)benzyioxy-3,4-dihydro-lH-l,4-benzodiazapine 
2^-dione, 

15 l-methyl-4-(2-carboxyethyl)-7-[2-(4-amidinophenyI)]ethenyI-3,4-dihydro-lH-l,4- 
benzodiazapine-2,5-d ione, 

l-methyl-4-(2-carboxyethyI)-7-[2-(4-amidini)phenyl)]ethynyl-3,4-dihydro-lH-l,^ 
benzodiazapine-23-d ione, 

l-(l-methyl)ethyI-4-(2<arboxyethyl)-7-(4-amidino)benzarnido-3,4-dihydro-lH-l,4- 

20 benzodiazapine-23-dione, 

l-(l-methyl)ethyl-4-(2-carboxyethyl)-7-(4-amidino)benzyloxy-3,4-dihydro-lH-l,4- 

benzodiazapine-23-dione, 

l-(l-methyI)ethyl-4-(2-carboxyelhyl)-7-[2-(4-ainidinophenyl)]ethenyl-3,4-dihydro-lH- 

l,4-benzodia2apine-2,5-dione, 
25 l-(2-methyl)ethyl-4-(2-carboxyethyl)-7-[2-(4-amidinophenyI)]ethynyI-3,4-dihydro-lH- 

l,4-benzodia2apine-2,5-dione, 

l-(2-methyl)propyM-{2-carboxyethyl)-7-(4-amidinc))benzamido-3,4-dihydro-lH^ 
benzodiazapine-2^-d ione, 

l-(2-methyl)propyl-4-(2<arboxyethyl)-7-(4-amidino)benzyloxy-3,4-dihydro-lH-l,4- 

30 benzodiazapine-2,5-dione, 

l-(2-methyI)propyl-4-(2<arboxyethyl)-7-[2-(4-amidinophenyl)]ethenyl-3,4-dihydro-lH- 

M-benzodiazapine-2,5-dione, 

l-(2-methyl)propyl-4-(2<arboxyethylV7-[2-{4-amidinophenyl)]ethynyl-3,4-dihydro-lH- 

l,4-benzodiazapine-2,5-dione, 
35 l.(2,4-diflurophenyl)methyI-4-(2<arboxyethyI)-7-(4-(l-piperizin)-phenyl)-3,4-^ 

lH-l,4-benzodiazapine-2,5-dione, 

l-(24-diflurophenyI)methyI-4-(2<arboxyethyl)-7-{4-(2-aminoethoxy)-phenyI)-3,4- 
dihydro-lH-l,4-ben2odiazapine-2,5-dione, 
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l.(2,4-dinurophenyl)methyl-4K2-carboxyethyl)-7-(6-atninohexyl)^,4Kiihydro-lH-l^ 
benzodiazapine-2,5-dione, 

H2,4-diflurophenyl)methyl-4-(2<arboxyelhyl)-7-(5-aminopentoxy)-3,4-dmydro-lH-l^^ 

benzodiazapine-2^-dione, 
5 H2^iflurophenyl)methyl-4-(2-carboxyethyl)-7-(4-amidino)ben«^^^ 

l^-benzodiazapine-2^dione, 

l-(2,4-diflurophenyl)methyI-4-(2<arboxyethyl)-7-(4-amidino)benzyloxy-3,4-dihydro-lH- 
l^benzodia2apine-2^dione, 

l-(2Adiflurophenyl)methyI-4-(2-carboxyethyl)-7-[2-(4-amidinophenyl)letheriyl-3,4. 

10 dihydro-lH-l,4-benzodiazapine-2^-dione, 

H2,4.diflurophenyl)methyl-4-(2-carboxyethyl)-7.[2.(4^midinophenyl)]ethynyl-3,4. 

dihydro-lH-l,4-benzodiazapine-2^-dione, 

H4H:hlorophenyl)methyl-4-{2<arboxyethyl).7.[2.(4-piperIdinyl)ethyloxyl-M.dihydro^ 

lH-ly4-benzodia2apine-2^ione, 
15 i-{diphenyl)inethyl-4^-carboxyethyl)-7-[2-{4-piperidinyl)ethyloxy]3,4-dihydro-lH-l,4- 

benzodiazapine-2^-dione, 

Hm-trifluroinethyl)phenyM-(2-carbi,xyethyl)-7-[2-(4-piperidinyl)ethyloxy]-3,4- 
dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-methyl-4-(2-carboxyethyl)-7-[2-(4-piperidinyl)ethyloxy]-3,4-dihydro-lH-l,4- 

20 ben2odiazapine-2,5-dJone, 

l-{l.methyI)ethyI.4.(2-carboxyethyl)-7-[2-(4-pip^^^ 

benzodiazapine-2,5-dione, 

l.(2.methyl)propyI-4-{2<arboxyethyl)-7-[2<4-piperidiayl)ethyIoxyI^^ 

benzodiazapine-23-dione, 
25 l.(2,4.diflurophenyl)methyl-4-{2<arboxyethyl).7-[2.{4-piperidinyl)et^^^ 

dihydro-lH-l,4-benzodiazapine-2^-dione, 

l.(4-chlorophenyI)methyM.(3-butanoyl)-7-(4.(l-piperizin)-phenyl)-^ 
benzodiaza pine-2^-d ione, 

l-(diphenyl)methyl-4-(3-butanoyI)-7.(4-(l-piperizin)-phenyl)-3,4-dihydro-lH-l,4- 

30 benzodiazapine-2^-dione, 

Hm-trifIuromethyl)phenyM.(3-butanoyl)-7-(4-{l-piperizin).phen^ 

14-benzodiazapine-2,5-<lione, 

l-methyM-(3.butanoyl)-7.{4-(l-piperizin)-phenyl)-3,4-dmydro 
2^dione, 

35 l.(l.methyl)elhyl-4-{3-butanoyl)-7-(4-0-piperizin).phenyI) 
benzodiazapine-2^-d ione, 

l-(2-methyl)propyM-(3-butanoyl)-7-(4-(l-piperizin)-phenyl)-3.4-dih^^ 
benzodiazapine-2^dione. 
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l-(4<hlorophenyI)methyl-4-(3-butanoyl)-7-(4-(2-aminoelhoxy)-phenyI)-34-dihydro-lH^ 

1.4- ben2odia2apine-2,5-dione, 

l-(dipheny])methyM-(3-butanoyl)-7-(4-(2-ammoethoxy)-phenyl)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-dione, 
5 l-(m-trifluromethyl)phenyl-4-(3-butanoyl)-7-(4-{2-aminoethoxy)-phenyl)-3,4-dihydro- 
lH-l,4-benzodiazapine'2^-d ione, 

l-inethyl-4-{3-butanoyl)-7-(4-(2-aminoethoxy)-phenyl)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-dione, 

l-(l-melhyI)ethyl-4-(3-butanoyl)-7-(4.(2-aminoethoxy)-phenyl)-3,4-dihydro-lH-l,^ 

10 benzodiazapine-2,5-dione, 

l.(2-methyI)propyl-4-(3-butanoyl)-7-(4-(2-aminoethoxy)-phenyI)-3,4-dihydro-lH-^ 

benzodia2apine-2,5-dione, 

l-(diphenyl)methyl-4-(3-butanoyl)-7-{6-aminohexyI)-3,4-dihydro-lH-l,4-benzodiazapine- 

2.5- dione, 

15 l-(diphenyl)methyl-4-(3-butanoyl)-7-(6-aminohex-l-ynyI)-3,4-dihydro-lH-l,4- 
ben2odia2apine-2,5-dione, 

l-(diphenyI)nnethyl-4-(3-butanoyl)-7-(5-aminopentoxy)-3,4-dihydro-lH-l,4- 
benzodiazapine-2,5-dione, 

l-(diphenyl)methyl-4-{3-butanoyI)-7-(5-p;uanidinopentyI)-3,4-dihydro-lH-l,4- 
20 benzodiazapine-2^-dione, 

l-{diphenyl)methyl-4-{3-butanoyI)-7-(4-guanidinobutoxy)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-dione, 

l-(diphenyl)methy)-4-(3-butanoyl)-7-(5-aminopent-l-ynyl)-3,4-dihydro-lH-14- 
benzodiazapine-2^-dione, 
25 l-(diphenyl)methyI-4-{3-butanoyI)-7-(5-guanidinopent-l-ynyI)-3,4-dihydro-lH-l,^^ 
benzod \azap\n e-2,5-d ione, 

l-(diphenyl)methyl-4-(3-butan(>yl)-7-{4-amidino)benzamido-3,4-dihydro-lH-l,4- 
benzodiazapine-2,5-d tone, 

l-(diphenyl)nnethyl-4-(3-butanoyl)-7-(4-amidino)benzyIoxy-3,4-dihydro-lH-l,4- 
30 benzod iaza pine-2^-d ione, 

l-(diphenyl)methyI-4-(3-butanoyl)-7-[2-(4-amidinophenyl)]ethenyl-3,4-dihydro-lH-l,4^ 
benzodia2apine-23-dione, 

l-(diphenyl)methyl-4-(3-butanoyI)-7-[2-(4-arnidinophenyl)]ethynyl-3,4-dihydro-lH-l,4- 
benzodiazapine-2,5-dione, 
35 l-(4-chIorophenyl)methyj«4-(3-butanoyl)-7-(6-ammohexy!)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-dione, 

l-(4-chlorophenyl)methyl-4-(3-butanoyl)-7-(5-aminopentoxy)-3,4-dihydro-lH-l,4- 
benzodiazaptne-2,5-d ione. 
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H4K*lorophenyl)melhyMK3-butanoyI)-7-(4-amidino)benzamido-34-dlhydio-lH-l,4- 

benzodiazapine-23-dione, 

l-(4KWorophenyl)methyl-4K3.butanoyl)-7-(4-amidino)benzyIoxy-3,4-dihydro-lH-l,^^ 

benzodiazapine-2,5-dione, 
5 i-(4-chlorophenyl)methyl-4-(3-butanoyl)-742-(4-amidinophenyl)]ethenyl-3,4-dihydro- 

lH-l,4-benzodiazapine-2,5-dione, 

l.(4-chlorophenyl)methyl-4-{3-butanoyI)-7-[2-(4-amidinophenyl)]ethynyl-3,4^ihydro- 
lH-l,4-benzodiazapine-2^-dione, 

l-methyl-4-(3-butenoyI)-7-(4-amidino)benzamido-3,4-dihydro-lH-l,4-benzodia2apin^^ 
10 dione, 

l-methyl-4-(3-butanoyl)-7.(4.aniidino)benzyloxy-3^ihydro.lH-l,4-benzo^ 
dione, * 

l.methyl-4.{3-butanoyl)-742-(4-amidinophenyI)]ethenyI.M.dihydr^^ 

benzodiazapine-2^-dione, 
15 l.methyM.(3-butanoyl)-7-[2-(4-amidinophenyl)]ethynyI.W-di 

benzodiazapine-2^-dione, 

l-(l-methyl)ethyM-(3-butanoyl)-7-(4-amidino)ben2amido-3,4-dihydro^ 
benzodia2apine-2^-dione, 

l.(l-methyl)ethyl-4-(3-butanoyl)-7-(4-amidino)benzyloxy-3,4-dihydro-lH^^ 

20 ben2odiazapine-2^-dione, 

l-(l-methyl)ethy]-4.{3-butanoyl)-7.[2-(4.amidinophenyl)]ethenyl^ 

benzodiazapine-2^-dione/ 

l.(2-methyI)ethyM-(3.butanoyl)-7.[2-(4-amidinophenyl)]ethynyl-3,^ 

benzodiazapine-2^-dione, 
25 H2-methyl)propyl-4-(3-butanoyI)-7-{4-amidino)benzamido-34-dihydro-l^^^ 

benzodiazapine-2^-dione, 

l.(2-methyl)propyl-4-(3-butanoyl)-7-(4-amidino)benzyloxy-3,4-dihydro-lH^^ 
ben2odiazapine-2^-dione, 

H2-methyI)propyl-4-(3-butanoyI)-7-[2-(4-amidinophenyI)]ethenyl-3,4-di^^^ 

30 benzodiazapme-2^-dione, 

l-(2.methyl)propyl-4.(3-butanoyl)-7-[2.(4.amidinophenyI)]ethynyl-3,4-dihydro 

benzodia2apine-2^dione, 

l-(2,4.diflurophenyI)methyl-4-(3-butanoyl)-7-(4-(l-piperizin).pheny0 

l,4-benzodiazapine-23-dione, 
35 l-{2,4-diflurophenyl)methyl-4.(3-butanoyl)-7-(4-(2-aminoethoxy)-phenyl)-3,4-^ 

lH-l,4-benzodiazapi ne-2^-d icme, 

l-(2,4-difluropheny])methyl-4-(3-butanoyI)-7-(6-aminohexyl)-3,4-dihyd 
benzodiazapine-2^-d ione. 
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l-(2,4-diflurophenyI)methyI-4-(3-butanoyl)-7-(5-aminopentoxy).3,4-dihydro-lH-l/4- 
benzodia2apine-23-dione, 

l-{2,4-diflurophenyl)methyl-4-(3-butanoyI)-7-(4-amidino)benMmido-3,4-dihydro-^ 
benzodiazapine-23-dione, 
5 l-(2,4KJiflurophenyJ)methyi-4-(3-butanoyI)-7-(4-amidino)ben2yloxy-3,4-dihydro-lH-l,4- 
benzodiazapine-2,5-dione, 

l-(2,4-diflurophenyl)methyl-4-(3-butanoyI)-7-[2-(4-arnidinophenyl)]ethenyl-3,4-dihydro- 
lH-l,4-benzodiazapine-2^-dione, 

l-(2,4-diflurophenyl)methyl-4-(3-butanoyl)-7-[2-(4-amidinophenyl)]ethynyl-3,4<Iih 
10 lH-l,4-benzodiazapine-2,5-dione, 

l-(4-chIorophenyl)methyI-4-(3-butanoyl)-7-[2-(4-piperidinyl)ethyloxy]-3^4-dihydro-lH- 
1 ,4-ben2odiaza p i ne-2,5-d i one, 

l-(diphenyl)methyl-4-(3-butanoyl)-7-[2-{4-piperidinyl)ethyloxy]3,4-dihydro-lH-l,4- 
benzodiazapine-2^-dione, 
15 l-(m-trifIuroinethy])phenyi-4-(3-butanoyl)-7-(2-(4-piperidinyl)ethyloxy]-3,4-dihydro-lH- 
l,4-benzodiazapine-2,5-dione, 

l-methyl-4-(3-butanoyI)-7-[2-(4-piperidinyl)ethyJoxy]-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-dione, 

l-(l-methyl)ethyl-4-(3-butanoyI)-7-[2-(4-piperidinyl)ethyloxy]-3,4-dihydro-lH-l,^^ 
20 benzodiazapine-2^-dione, 

l-(2-inelhyl)propyl-4-(3-butanoyl)-7-[2-(4-piperidinyl)ethyloxy]-3,4-dihydro-lH-l,4- 
benzodia2apine-2^-djone, 

l-(2,4-diflurophenyl)rnethyI-4-(3-butanoyI)-7-[2-(4-piperidinyl)ethyloxy]-3,4-dihydro- 
lH-l,4-ben2odiazapine-2,5-dione, 
25 l-(4-chlorophenyl)rnethyl-4-[(2-methyI)carboxyethyl]-7-(4-(l-piperizin)-phenyl)-3/4- 
dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-(diphenyl)methyl-4-[(2-methyl)carboxyelhyI]-7-(4-(l-piperizin)-phenyl)-3,4-dihydro- 
lH-1 ,4-benzod iaza pi ne-2^-d ion e, 

l-(;n-trifluromethyl)phenyI-4'[(2-melhyI)carboxyethyl)-7-(4-(l-piperizin)-phenyl)-3,4- 
30 dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-iTiethyM-[(2-methyI)carboxyethyI]-7-(4-(l-piperizin)-phenyl)-3,4-dihydro-lH-l,4- 
benzod iaza p ine-2,5-d ione, 

l-(l-methyl)ethyI-4-[(2-methyl)carboxyethyI]-7-(4-(l-piperizin)-phenyl)-3,4-dihydro- 
lH-l,4-benzodiazapine-2^-dione, 
35 l-(2-niethyi)propyI-4-[{2-nriethyl)carboxyelhyl]-7-(4-(l-piperizin)-phenyl)-3,4-dihydro- 
lH-l,4-benzodiazapine-2,5-dione, 

l-{4<hlorophenyJ)nriethyM-[(2-methyl)carb()xyethyl)-7-(4-(2-aminoethoxy)-phenyl)-3,4- 
dihydro-lH-l,4-ben2t)diazapine-2^-dione, 
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HdiphenyI)methyl-4-[(2-methyl)carboxyethyll-7-(4-(2-aminoethoxy)-phenylh^^^^ 
cHhydro-lH-lv4-ben2odiazapine-2^ione, 

l.(m-trifluromelhyl)phenyl-4.[(2-methyl)carboxyethyI]-7.(4K2-aminoethoxy)-^^^ 

3,4-dihydro-lH-l>4-ben2odia2apme-2,5-dione, 
5 i.methyI-H(2-methyl)carboxyethyl]-7K4-(2-aminoethoxy)-phenyI)-3,4-dihydro-lH-^^^ 

benzodia2apine-2^-dione, *■ 
l-(l-methyl)ethyl-4-[(2-methyl)carboxyethyl]-7-(4-(2-aminoethoxy)-phenyl).3,4- 

dihydro-lH-l,4-ben2odia2apine-2^-dione, <? 
I-(2-methyl)propyI-4-[(2-methyl)carboxyethyl]-7-(4-a-ainmoethoxy)-phenyl)-3,4- 

10 dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-(diphenyl)methyI-4-[(2-methyl)carboxyethyll-7-(6-aminohexyl).3,4Klihydro-lH-l,4- 

benzodiazapine-2^-dione, 

l-(diphenyl)methyl-44(2-methyl)carboxyethyl]-7-(6-aininohex-l-ynyI)-3,4.dihydro-lH- 

l,4-benzodiazapine-2^dione, 
15 l-(diphenyl)methyl-4-[(2-methyl)carboxyethylI-7-(5-aminopentoxy)-3,4-dihydro-lH-l,4- 

benzodiazapine-2^-d ione, 

l.(diphenyl)methyM-[(2-inethyI)carboxyethyl]-7-(5-guanidinopentyl)-3,4-dihydro-lH- 
l,4-benzodiazapine-2^-d ione, 

l-(diphenyl)methyI-4-[(2-methyl)carboxyethyl]-7-(4-guanidinobutoxy)-3,4-dihydro-lH- 

20 l,4-ben2odiazapine-2^-dione, 

Hdiphenyl)methyl-4-[(2-methyl)carboxyethyI]-7-(5-aminopent-l-ynyl)-3,4-dihydro-lH- 

14-benzodiazapine-2,5-dione, 

l-(diphenyl)methyl-4-[{2.methyl)carboxyethyl]-7-(5-guanidinopent-l-ynyl)-3,4-dihydro- 

lH-M-benzodfa2apine-2,5-dione, 
25 l-(diphenyl)methyI-4-[(2-tnethyl)carbaxyethyI]-7-(4-amidino)benzamido-3,4-dihydro-lH- 

l,4-benzodiazapine-2,5-dione, 

l-(diphenyI)methyl-4-[(2-metl-iyl)carboxyethyl]-7-(4-amidino)benzyloxy-3,4-dihydro-lH- 
l,4-benzodiazap!ne-2,5-dione, 

l-(diphenyl)methyI-4-[(2-methyl)carboxyethyl]-7-[2.(4-ainidinophenyl)]elhenyl-3,4- 

30 dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-{diphenyl)methyl-4-[{2-methyl)carboxyethyl]-7-[2-(4-ainidinophenyl)]ethynyl-3,4- 

dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-(4-chlorophenyl)methyl-4-[(2-methyl)carboxyethyI]-7-(6-aminohexyl)-3.4-dihydro-lH- ^ 

l,4-benzodiazapine-2,5-dione, 
35 l-(4-chlorophenyI)methyI-4-[(2-methyl)carboxyethyl]-7-(5-aininopentoxy).3,4-dihydro- 

lH-l,4-benzodiazapine-2^-dic)ne, 

l-(4<hloropheny1)methyl-4-[(2-methyl)carbc)xyethyl]-7-(4-amidino)benzamido-3,4- 
dihydro-lH-l,4-benzodiazapine-2^-diune, 
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l-(4H:hlorophenyI)methyl-4-[{2-methyI)carboxyethyI].7-(4-aniidino)benzyloxy-3,4- 
dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-(4-chlorophenyl)methyl-4-[(2-methyl)carboxyethyl]-7-I2-(4-amidinophenyl)]ethenyl 
3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione, 
5 l-{4H:hIorophenyl)methyM-[(2-methyl)carboxyethyl]-7-[2-(4-amidinophenyl)]ethynyl- 
3,4-dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-methy]-4-[(2-methy])carboxyethyl]-7-(4-amidino)benzamido*3,4-dihydro-lH- 
benz(Kiiazapine-2^-dione, 

l-methyl-4-[{2-methyI)carboxyethyI]-7-(4-amidino)benzyIoxy-3,4-dihydrc>-lH-l,4- 
10 benzodiazapine-2^-dione, 

l-methyl-4-[(2-methyI)carboxyethyI]-7-[2-{4-amidinophenyl)]ethenyI-3,4-dihydro-lH^ 
1 ,4-benzod iaza pi ne-2,5-d i one, 

l-methyM-[(2-methyl)carboxyethyI]-7-[2-(4-amidinophenyI)]ethynyl-3,4-dihydro-lH- 
l,4-benzodiazapine-2,5-dione, 
15 l-(l-methyl)ethyl-4-[(2-methyl)carboxyethyl]-7-(4-amidino)benzamido-3,4-dihydro-l^ 
l,4-benzodiazapine-2,5-dione, 

l-(l-methyl)ethyl-4-[(2-rnethyI)carbt)xyethyl]-7-(4-amidino)benzyIoxy-3,4-dihydro-lH- 
l,4-benzodiazapine-2,5-dione, 

l-(l-methyl)ethyl-4-[(2-methyI)carboxyethyl]-7-[2-(4-amidinophenyI)]ethenyl-3,4- 
20 dihydro-lH-l,4-benzodiazapine-2,5-dione, 

l-(2-methyI)ethyI-4-[(2-melhyl)carboxyethyI]-7-[2-(4-amidinophenyl)Jethynyl-3,4- 
dihydro-lH-l,4-benzodiazapine-2,5-dione, 

l-(2-methyI)propyl-4-[(2-methyl)carboxyethyl]-7-(4-amidino)benzamido-3,4-dihydro-l^^ 
l,4-benzodiazapine-2,5-dic)ne, 
25 l-(2-methyl)propyl-4-[(2-methyl)carbi)xyethyI]-7-(4-arnidino)benzyloxy-3,4-dihydro-lH- 
l,4-benzodiazapine-2,5-dione/ 

l-(2-methyI)propyl-4-[(2-methyI)carboxyethyI]-7-[2-(4-amidinophenyl)]ethenyl-^^^ • 
dihydro-lH-l,4-benzodiazapine-2,5-dione, 

l-(2-methyI)propyl-4-[(2-methy!)carboxyethyl]-7-[2-{4-amidinophenyl)]ethynyl-3,4- 
30 dihydro-lH-l,4-benzodiazapine-2,5-dione, 

l-(2,4Kiiflurophenyl)methyl-4"[(2-methyl)carb()xyelhyI]-7-(4-{l-pipenzin)-phenyI)^^^ 
dihydrc>-lH-l,4-benzodiazapine-2,5-dione, 

l-(2,4-difIurophenyl)methyl-4-[(2-methyl)carboxyethyI]-7-(4-(2-aminoethoxy)-ph^ 
3,4-dihydro-l H-1 ,4-benzod i aza pine'2,5-d ione, 
35 l-(2,4-diflurophenyi)methyl-4-[(2-methyI)carboxyethyl]-7-(6-aminohexyl)-3,4-d^ 
lH-l,4-benzodiazapine-2,5-di()ne, 

l-(2,4-diflurophenyl)methyI-4-[(2-methyl)carb(Jxyethyl]-7-(5-aminopentoxy)-3,4-dih^^ 
1 H-1 ,4-benzod ia za p i ne-2,5-d i i )n e. 
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l-(2,4-diflurophenyI)methyl-4-[(2-methyl)carbo)grethyI]-7-{4-^ 
dihydro-IH-l,4-benzodia2apine-23-dione, 

l-(2,4^iflurophenyI)methyM4(2-methyl)carboxyethyll.7-(4-amidm^ 

dihydro-lH-l,4-benzodiazapine-2^-dione, 
5 l.(2,4.diflurophenyl)methyl-4-[(2-methyl)carboxyethyl]-7.[2.(^^^ 
3,4-dihydro-lH-l,4-benzodra2apine-2,5-dione, 

l.(2,4^iflurophenyI)methyM4(2-methyl)carboxyethyl]-7-[2.(4-amidmophenylM 
3,4-dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-(4-chlorophenyl)methyM-[(2.methyI)carboxyethyll-7-[2K4-piperid^ 

10 dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-(diphenyl)methyl-4-[(2-methyI)carboxyethyl]-7-[2-(4-piperidinyl) 

dihydro-lH-l,4-benzodiazapine-2^-dione, 

Hm-trifluromethyl)phenyl-4-[(2.methyl)carboxyethyl]-7-[2-{4-piperi 

dihydro-lH-l,4-benzodiazapine-23-dione, 
15 l-methy!-4-[(2-methyl)carboxyethyI]-7-[2-{4-piperidinyl)ethyIoxy]-3,4-^ 

b€nzodiazapine-2^-d ione, 

l.(l-methyl)ethyl-4-[(2-methyl)carboxyethyl]-7-[2-(4-piperidinyl)ethyloxy 
lH-l,4-benzodiazapine-2,5-d ione, 

l-(2-methyl)propyl-4-t(2-methyI)carboxyethyI]-7-[2-(4-piperidinyl)e^^^ 

20 dihydro-lH-l,4-benzodiazapine-2^-dione, 

H2,4-diflurophenyI)methyI-4-[{2-methyl)carboxyethyl]-7-[2-(4-piperidiny 

3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione, 
l-(3-(butyryl)aminophenyI)methyl-4-(2-carboxyethyl)-7-(6-ami^ 

l,4-benzodiazapine-2,5-dione, 
25 l-{3-(butyryl)aminophenyl)methyl-4-{2-carbc)xyethyI)-7-{5-guanidinopentyl)-3^ 

lH-l,4-benzodiazapine-2^-dione, 

l-(3-(4-aminobutyryl)aminophenyI)methyl-4-(2-carboxyethyI)-7-(6-ami 
dihydro-lH-l,4-ben2odiazapine-2^-di()ne, 

l.(3-(4-guanidinobutyryl)aminophenyl)methyl-4-(2<arboxyethyl)-7-(5-guanidm 

30 34-dihydro-lH-14-benzodiazapine-2,5-dione, 

l-(3-(6-aminohexoyI)aminophenyl)methyl-4-(2-carboxyethyI)-7-(6-aminohexyl)-3,4- 

dihydro-lH-l,4-benzodiazapme-25-dione. 

l-(3-(6-guanidmohexoyl)aminophenyI)methyl-4-(2-carboxyethyl)-7-(5-guanidi^ 
3,4-dihydro-lH-I,4-benzodiazapine-2,5-dione, 
35 l-(3-(6-aminopentoyl)aminophenyl)methyI-4-(2<arboxyethyI)-7-{6-aminoh 

dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-(3-(6-guanidinopentoyI)aminophenyl)methyl-4-(2<arboxyethylh7-(5-g^ 
34-dihydro-lH-l,4-benzodiazapme-2,5-dii)ne, 



392 



wo 93/08174 



PCr/US92/08788 



l-(3-{6-aminopropionyl)aminophenyI)methyl-4-(2<arboxyethyl)-7-{6-aminohexyl^^^ 
dihydro-lH-l,4-ben2odiazapine-2^-dione, 

l-(3-(6-guanidinopropionyl)arninophenyI)methyl-4-(2-carboxyethyl)-7-(5- 
guanidinopentyl)-3,4-dihydro-lH-l,4-ben2odiazapine-2^-dione, 
5 l-{3-(6-aminoacetyI)aminophenyl)methyI-4-(2-carboxyethyl)-7-(6-aminohexyI)-3,^^ 
dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-(3*(6-guanidinoacetyl)ammophenyI)methyl-4-(2<arboxyethyl)-7-(5-guanidinopent^^ 
3,4-dihydro-l H-1 ,4-benzod iaza pine-2,5-d ione, 

l-(3-(4-guanidinobenzoyl)aminophenyI)methyl-4-(2-carboxyethyl)-7-(6-arninohexy])-34- 
10 dihydro-lH-l,4-benzodiazapine-2,5-dione, 

l-(4-(6-aminopropionyl)aminophenyl)methyl-4-(2<arboxyethyl)-7-(6-aminohexyl)-3,^ 
dihydro-lH-l,4-ben2odiazapine-2,5-dione, 

l-(3-(4-aminobutyl)phenyI)methyl-4-(2<arboxyethyI)-7-(6-aminohexyl)-3^4-dihydro-lH^ 
l,4-benzodia2apine-2^-dione, and 
15 l-(4<arboxyphenyl)methyl-4-(2-carb<)xyethyl)-7-(6-aminohexyl)-3,4-dihydro-lH-l,4- 
benzodiazapine-2,5-dione. 

20 7. The compound of Claim 1 represented by formula III and IV: 



.C0R2« 



0 



L2 





D 



r20 



(III) 



R2 



N 
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R2 N- 
R22 



COR 



28 



(IV) 



where. 

5 r1 and are independently selected from hydrogen and haloff, Br, I); 

q1 is selected from the group consisting of 

(A) an amino group, 

(B) an amidino group, 

10 (C) an aminoalkyleneimino group, 

(D) an iminoallgrleneamino group, and 

(E) a guanidino group; 



15 



20 



25 



30 



35 



40 



r20 is hydrogen; 

r22 is selected from the group consisting of (i) hydrogen, (ii) optionally substituted C1-C12- 
alkyl, (iii) optionally substituted C6-Ci4-aryl, (iv) optionally substituted C3-C14- 
cydoalkyl, (v) optionally substituted Ci-Ci2-aIkyl-C6-Ci4-aryl, (vi) opbonally 
substituted Ci-Ci2-alkyl-C3-Ci4-cycloalkyl, where the substituents are selected 
from (a) halo (F, CI, Br, I), (b) nitro, (c) hydroxy, (d) carboxy, (e) tetrazole^f) 
hydroxamate, (g) sulfonamide, (h) trifluoroimide, (i) phosphonate, (j) ^l<-6- 
alkyl, (k) Cs-ClA-^^l (0 benzyl, (m) C3-Ci4<ycloalkyI, (n) C0R24 where R^^is 
selected from the group Ci-Cs-alkoxy, C3-Ci2-alkenoxy, C6-Ci2-aryloxy, di-Q- 
C8-alkylamino-Ci-C8-alkoxy. acylamino-Ci-Cs-alkoxy selected from the group 
acetylaminoethoxy, nicotinovlaminoethoxy, succinamidoethoxy, and 
pivaloyloxyethoxy, and C6-Ci2-aryl-Ci-C8-alkoxy where the aryl.group is 
unsubsdtuted or substituted with one to three of the groups nitro, halo (F, Q, Br, I), 
Ci-Q-alkoxy, amino, hydmxy, hydroxy-C2-C8-alkoxy, and dihydroxy-Cs-Cg- 
alkoxy, (o) C0NR25]^26 ^here R^ and B?^ are independently selected from 
hydrogen, Q-Cio-alkyl, C3-Cio-alkenyl, C6-Ci4-aryI, Ci-Ce-alkyl-Ce-CiQ-aryl, 
optionally and R^^ taken together may form trimethylene, tetramethylene, 
pentamethylene, and 3-oxopentamethyiene, and (vii) Q^-L^- where is selected 
from hydrogen, and Q^, and is selected from a chemical bond, and L\ where U is 
an optionaliv substituted bivalent radical selected from the group consisting of C3- 
C7-aIkylene', C3-C7-cycloaIkyIene, C3-C7-alkenylene, C4-C7-cycloaikenylene, C5- 
Cs-cycloalkadienylene, C3-C7-aIkadienyIene, C3-C7-alkynylene, C4-C7- 
alkenynylene, C6-Ci4-arylene, C6-Ci4-aryI-C2-C4-alkynylene, Ci-C3-alkyl-C6- 
Ci4-aryl-C2-C4-aIkynyIene, C6-Ci4-aryl-C2-C4-aIkenylene, Ci-C3-alkyl-C6-Ci4- 
arylene, Ci-C3.alkyl-C6-Ci4-aryl-C2-C4-alkeoylene, C6-Cl4-aryl-Ci-C3- 
alkylene, C6-Ci4-aryl-Ci-C3-alkyk)xyene, Ci-C2-alkyl-C6-Ci4-aryl-Ci-C2- 
alkylene, Ci-C3-alkyloxy-C6-Ci4-aryIene, C2-C8-alkyloxyene, Ci-Cs-alkyloxy- 
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Ci-Cs-alkylene, Cg-ClO-aryloxyene, Cg-Cio-aryloxy-Ci-Cs-aUcylene, Ce-ClQ- 
aryltfiio-Ci-Cs-alkylene, 

-R"— C— N— R«- . 

II 
0 

5 

R« 

-R"— N— C— R«- . 

li 
0 

O R« 

-Ri<— S— N— R"- , 

II 
O 

R« 0 

-Ri* — N— S— R«- , 
II 

10 o 

R'^-S—R"- , 

O 

-Ri<— S— R«- . 



15 



20 



O 

n 

o 

II 

o 

R» 



-R"— 0— R«- 



25 



where is selected from a chemical bond, Ci-Cs-alkyl, C3-C7-cycloalkyl, C2-C5- 
alkenyl, Ca-Cs-alkyny), C6-Cio-aryl, Ci-C3-aIkyl-C6-Ci2-aryI, Ci-C2-aIkyl-C6- 
Cio-aryI-Ci-C2-aIkyl, and C6-Cl0-aryl-Ci-C2-alkyl R^^ is selected from a 
chemical bond, Cj-Q-alkyl, C2-C4-alkenyI, C2-C4-alkynyI, and C6-Cio-aryl, R^^ 
30 is selected from a chemical bond, C2-C5-alkyl, C3-C7-cycloalkyl, Ca-Cs-alkenyl, 

Cs-Cs-alkynyl, Cfi-Cio-aryl, Ci-C3-alkyl-Qi-Ci2-aryl, Ci-C3-alkyl-C6-Ci2-aryl, 
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and Cfe-Ci0^1-Cl-C2-allcyl where or r16 is bonded to N and r15 is bonded to 
and where fliesubstituents are selected from one to three R ; 

5 l2 is an optionally substituted bh^alent radical selected from the group consisting of 

I 

— (CH2)o— C— N . 

0 



"-(CH2)o— N-C— 
O 



10 



15 



20 



25 



30 



R« O 

I If 

— (CHJo N— S 

O 

0 

II I 

— (CH2)o S— N . 

0 

0 

— (CH2)p S , 

0 
II 

— (CH2)p S , 

O 

I! 

— (CH2)p S— . 

o 

— (CH2)o O (CHJo— ♦ 

—(CH2)p O— . 

— (CH2)p , 

— (CH2)o-CH=CH — , and 



35 



(CH2)„ C=C 
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where o is 1 or 2, p is 1, 2, 3 or 4, R6 is defined above, and where the substituents 
are selected from one to three R^2. 

5 D is selected from the group consisting of r22^ and -(C=0)-Xaa, where Xaa is one to three D 
or L a-amino add; 

r28 is selected from the group consisting of (i) hydroxy, (ii) Ci-Cg-alkoxy, (iii) C3-C12- 
alkenoxy, (iv) C6-Ci2-aryloxy, (v) Ci-C6-aIkyl-C6-Ci2-aryioxy, (vi) di-Ci-Cs- 

10 alkylamino-Ci-Cs-alkoxy, (vii) acylamino-Ci-Cg-alkoxy selected from the group 

(a) acetylaminoethoxy, (b) nicotinoylaminoethoxy, and (c) sucdnamidoethoxy, 
(viii) Ci-C8-alkoyloxy-Ci-C8-alkoxy, (ix) C6-Ci2-aryI-Ci-C8-alkoxy where the 
aryl group is unsubstituted or substituted with one to three of the groups (a) nib-o, (b) 
halo (F, CI, Br, I), (c) Ci-C4-aIkoxy, and (d) amino, (x) hydroxy-C2-C8-alkoxy, (xi) 

15 dihydroxy-C3-C8-aIkoxy, and (xii) NR^^R^^ where R^^ and R^ are independently 

selected from the group (a) hydrogen, (b) Ci-C8-alkyl, (c) C3-C8-aIkenyl, (d) C6- 
Ci2-aryl where the ary] group is unsubstituted or substituted with one to three of 
tfie groups nitro, halo (F, CI, Br, I), Ci-C4-alkoxy, and amino, and (e) C6-Cl2-'aryl- 
Cl-Cs-alkyl where the aryl group is unsubstituted or substituted with one to three of 

20 the groups nitro, halo (F, CI, Br, 1), and Ci-Q-alkoxy; and 

pharmaceutically acceptable salts thereof. 



25 8. The compound of Claim 1 represented by formula V: 




COR28 



(V) 



where 

30 r1 is one to three groups independently selected from hydrogen and halogen(F, CI, Br, I); 

Q1 is selected from the group consisting of 

(A) an amino group, 

(B) an amidino group, 

35 (C) an aminoalkyleneimino group, 

(D) an iminoalkyleneamino group, and 

(E) a guanidino group; 



40 



l1 is an optionally substituted bivalent radical selected from the group consisting of 

(CH2)q— R«- , 

{CH2)r — C=C— , 
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10 



25 



where 

pis 1, 2,3, or 4; 
q is 3, 4, 5, 6 or 7; 
r is 1, 2, 3, A, or 5; 
sis 2 or 3; 



r14 is selected from 
C2-C5-alkyL 
15 C3-C7-cycloal kyl, 

C2-C5-alkenyl, 
C3-C5-aIkynyl, 
C6-Ci0-aryl, 

Ci-C2-aIkyl-C6-Ci2-aryl, 
20 Ci-C2-alkyI-C6-Cio-aryI-Ci-C2-alkyl, 
C6-Cio-aryl-Ci-C2-aIkyl, and 
C5-Cio-aryloxy-Ci-C2-aIkyl; 



r15 

is a chemical bond connecting to position 8 of the benzazepine-one; 



r16 

is selected from 
C2-C5-alkyl, 
C3-C7-cycloalkyI, 
Cs-Cs-alkenyl, 
30 C3-C5-alkynyL 
C6-Cl0-aryl 

Ci-C3-alkyi-C6-Ci2-aryI, and 

C6-Ci0-aryl-Ci-C2-alkyl, 
wherein R^^ g^d R^^ bond to Q^, and 
35 where the substituents are selected from the group hydrogen, halo(F, CI, Br, I), Ci- 

C4 alkoxy, C1-C4 alkyl, phenyl, benzyl, and halo{F, CI, Br, I)-Ci-C4 alkyl; 

r20 

is hydrogen; 

40 r21 is selected from the group consisting of (i) hydrogen, (ii) optionally substituted C1-C12- 
alkyl, (iii) optionally substituted C6-Ci4-aryl, (iv) optionally substituted C3-C14- 
cycloalkyl, (v) optionally substituted Ci-Ci2-aIkyI-C6-Cl4-aryl, (vi) optionally 
substituted Ci-Ci2-alkyl-C3-Ci4-cycIoaIkyl, where the substituents are selected 
from (a) halo (F, CI, Br, I), (b) nitro, (c) hydroxy, (d) carboxy, (e) tetrazole, (f) 

45 hydroxamate, (g) sulfonamide, (h) trifluoroimide, (i) phosphonate, (j) C1-C6- 

alkyl, (k) C6-Ci4-aryi, (I) benzyl, (m) C3-Ci4-cycIoalkyl, (n) COR^^ where R^^ is 
selected from the group Ci-C8-alkoxy, C3-Ci2-aIkenoxy, C5-Ci2-aryloxy, di-Ci- 
Cs-alkylamino-Ci-Cg-alkoxy, acylamino-Ci-Cg-aikoxy selected from the group 
acetylaminoethoxy, nicotinoylaminoethoxy, succinamidoethoxy, and 

50 pivaloyloxyethoxy, and C6-Ci2-aryl-Ci-C8-alkoxy where the aryl group is 

unsubstituted or substituted with one to three of the groups nitro, halo (F, CI, Br, 1), 
Ci-C4-alkoxy, amino, hydroxy, hydroxy-C2-C8-aikoxy, and dihydroxy-Cs-Cg- 
alkoxy, (o) CONr25r26 where R^S and r26 are independently selected from 
hydrogen, C]-Cio-aikyl, C3-Cio-alkenyl, C6-Ci4-aryl, Ci-C6-aIkyl-C6-Cio-aryl, 
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optionaDy R^S and R^^ taken together may form trimethylene, tetramethylene, 
pentamethylene, and 3K)xopentamethyIene, and (vu) q2-l3- where is selected 
from hydrogen and Q^, and l3 is selected from a chemical bond and Li w*eie R 
bonds to position 4 of the benzazepine-one; 

D is selected from the group consisting of and -(C=O^Xaa, where Xaa is one to three D 
or L a-amino add; 

r28 is selected from the group consisting of (i) hydroxy, (ii) Ci-Cs-alkoxy, (iii) q3-Cl2- 
alkenoxy, (iv) C6-Cl2-aryloxy, (v) Q-Ce-alkyl-Ce-Ciz-aryloxy, (vi) di-Ci-Cs- 
alkylamino-Ci-Cg-alkoxy, (vii) acylamino-Ci-Q-alkoxy selected from the group 
(a) acetylaminoethoxy, (b) nicotinoylaminoethoxy. and (c) sucdnainidoefihoxy, 
(viii) Ci-C8-alkoyloxy-Ci-C8-aIkoxy, (ix) C6-Ci2-aryl-Ci-C8-alkoxy where the 
arvl EToup is unsubstituted or substituted with one to three of the groups (a) nitro, (b) 
halo (F, a, Br, I), (c) Ci-Q-alkoxy, and (d) amino, (x) hydroxy-Cz-Q-aUcoxy, (xi) 
dihydroxy-C3-C8-alkoxy, and (xii) NR29r30 where r29 and r30 are independentiy 
selected from the group (a) hydrogen, (b) Q-Cs-alkyl, (c) Ca-Cg-alkenyl, (d) Q- 
Ci2-aryl where the aryl group is unsubstituted or substituted with one to three of 
the groups nitro, halo (F, CI, Br, I), Q-Q-alkoxy, and amino, and (e) C6-Ci2-aryl- 
Ci-C8-alkyl where the aryl group is unsubstituted or substituted with one to three of 
flie groups nitro, halo (F, O, Br, D, and Ci-C4-alko)qr; and 

pharmaceutically acceptable salts thereof. 



25 



9. The compound of Oaim 1 represented by formula VI: 




(VI) 



30 



35 



40 



where 

r1 is one to three groups independently selected from hydrogen and halogen(F, CI, Br, I); 

is selected from the group consisting of 

(A) an amino group, 

(B) an amidino group, 

(Q an aminoalkyleneimino group, 

(D) an iminoalkyleneamino group, and 

(E) a guanidino group; 

U is an optionally substituted bivalent radical selected from the group consisting of 
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"(CHa), — CSC— R«- . 
"(CHj), — CH=CH-R«- . 




R«~ . 



(CHj).— R«- , 



R* 

-R'* — 0— N— R«- , 

II 
O 

R" 

-R« — N— C— R«— . 

II 
0 

O R^ 
■R" — S— N— R^*- , 
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. 25 



R6 O 

-R« — N—S— R"- , 

II 
O 

rK-S— R«- , 

O 

-R" — S— R'5_ . 
O 

-R" — S— R«- . 

n 

O 

-R«— C— R"- ' 

II 
0 
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-R^^— N— R^5- . and 



where 

pis 1,2,3, or 4; 
qis3,4,5,6or7; 
ris 1,2,3, 4, or 5; 
sis2or3; 

•R^^ is selected from 
C2-C5-aIkyl, 
C3-C7-cycloalkyl, 
C2-C5-aIkenyI, 
C3-C5-alkynyl, 
Cg-Cio-aryl, 

Ci-C2-alkyl-C6-Ci2-aryl 
Ci-C2-aIkyl-C6-Cio-aryl-Ci-C2-alkyl, 
C6-CiO-aryI-Ci-C2-alkyl, and 
C6-CiO-aryloxy-Ci-C2-aIkyI; 

r15 is a diemical bond connecting to position 8 of the benzazepine-one; 

r16 i5 selected from 
C2-C5-aIkyI, 
C3-C7-cycloaI kyl, 
C3-C5-aIkenyI, 
Ca-Cs-alkynyl, 
C6-Cio-aryl, 

Ci-C3-alkyl-C6-Ci2-aryl, and 
C6-Cio-aryl-Ci-C2-alkyl, 
wherein R^^ and R^^ bond to Q^, and 

where tiie substituents are selected from the group hydrogen, halo(F, CI, Br, I), Ci- 
Q alkojy, C1-C4 -alkyl, phenyl, ben^I, and l^aIo(F, CI, Br, I)-Ci-C4- 
alkyl; 

r20 is hydrogen; 

r21 and are selected from the group consisting of (i) hydrogen, (ii) optionally 

substituted Ci-Ci2-aIkyI, (iii) optionally substituted C6-Ci4-aryl, (iv) optionaUy 
substituted C3-Ci4-cycloalkyl, (v) optionally substituted Ci-Ci2-alkyl-C6-Cl4- 
aryl, (vi) opHonally substituted Ci-Ci2-alkyl-C3-Ci4-cycloaIkyl, where the 
substituents are selected from (a) halo (F, CI, Br, I), (b) m'tro, (c) hydroxy, (d) 
carboxy, (e) tetrazole, (0 hydroxamate, (g) sulfonamide, (h) trifluoroimide, (i) 
phosphonate, (j) Ci-C6-alkyI, (k) C6-Ci4-aryl, (1) benzyl, (m) C3-Ci4-cycloalkyI, 
(n) C0R24 where R^^ is selected from the group Ci-Cg-alkoxy, C3-Ci2-alkenoxy, 
C6-Ci2-aryloxy, di-Ci-Cg-alkylamino-Ci-Cg-alkoxy, acylamino-Ci-Cg-alkoxy 
selected from the group acetylaminoethoxy, nicotinoylaminoethoxy, 
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succinamidoethoxy^ and pivaloyioxyethoxy, and C6-Ci2-aryl-Cl-C8-aJkoxy where 
the aryl group is unsubstituted or substituted witfi one to three of the groups nitro, 
halo (F, CI, Br, I), Ci-C4-alkoxy, amino, hydroxy, hydroxy-C2-C8-alkoxy, and 
dihydroxy-C3-C8-alkoxy, (o) CONR25r26 where and R^^ are independently 
5 selected from hydrogen, Ci-Cio-alkyI, C3-Ci0-alkenyl, Cs-Cl4'^^l Ci-C6-alkyl- 

C6-Cio-aryl, optionally R^^ and r26 taken together may form trimethylene, 
tetramethylene, pentamethylene, and 3-oxopentamethylene, and (vii) Q^-L^- 
where is selected from hydrogen and Q^, and is selected from a chemical bond 
and where R^^ bonds to position 4 or 5 of the benzazepine-one; 

10 

D is selected from the group consisting of R^^, and -(C=0)-Xaa^ where Xaa is one to three D 
or L a-amino add; 

r28 15 selected from the group consisting of (i) hydroxy, (ii) Ci-Cg-alkoxy, (iii) C3-C12- 
15 alkenoxy, (iv) C5-Ci2-aryloxy, (v) Ci-C6-alkyi-C6-Ci2-aryloxy, (vi) di-Ci-Cg- 

• alkylamino-Ci-Cg-alkoxy, (vii) acylamino-Ci-Cs-alkoxy selected from the group 
(a) acetylaminoethoxy, (b) nicotinoylaminoethoxy, and (c) sucdnamidoethoxy, 
(viii) Ci-Cs-alkoyloxy-Ci-Cs-alkoxy, (ix) C6-Ci2-aryI-Ci-C8-alkoxy where the 
aryl group is unsubstituted or substituted with one to three of the groups (a) nitro, (b) 
20 halo (F, CI, Br, I), (c) Ci-C4-alkoxy, and (d) amino, (x) hydroxy-<:2-C8-alkoxy, (xi) 

dihydroxy-Cs-Cg-alkoxy, and (xii) NR^^R^^ where r29 and R*^^ are independently 
selected from the group (a) hydrogen, (b) Ci-Cg-al'^yl/ (c) Cs-Cg-alkenyl, (d) C^- 
Ci2-aryi where the aryl group is unsubstituted or substituted with one to three of 
the groups nitro, halo (F, CI, Br, I), Ci-C4-aIkoxy, and amino, and (e) C6-Ci2-aryI- 
25 Ci-C8-alkyl where the aryl group is unsubstituted or substituted with one to three of 

the groups nitro, halo (F, Q, Br, I), and Ci-C4-aIkoxy; and 

pharmaceutically acceptable salts thereof. 

30 ID. A pharmaceutical composition comprising a pharmaceutically acceptable 

exdpientand decompound of Claims 1-9. 

11. A method of inhibiting platelet aggregation comprising administering a platelet 
aggregation inhibiting amount of the composition of Claim 10. 

35 

12. A method for reducing platelet aggregation in a mammal comprising 
administering a pharmaceutically effective amount of tlie composition of Claim 10 to the 
mammal. 

40 13. A method for treating a mammal having an increased propensity for thrombus 

formation comprising administering a pharmaceutically effective amount of die composition 
of Claim 10 to the mammal. 

14. The method of Claim 13 further comprising administering the composition in 
45 combination with a thrombolytic agent. 

15. The method of Claim 13 further comprising administering the composition in 
combination with an anticoagulant. 
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